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THE TRANSPORTATION PROBLEM IN NEW ?ORK CITY. 

We have shown in a preceding issue that the diffl- 
eulties of the rapid transit question in New York are 
caused by the peculiar nature of the site upon which 
the city is built— an extended peninsula with a broad 
belt of water heuiining: it on three sides — and that 
there would be a prejudice against any scheme of un- 
derground transit which would seriously imperil its 
success, should it ever be built. The statistics of the 
amount and increase of travel iu recent years prove 
very clearly that, bad as the crowding on the leading 
lines of travel now is, it will rapidly become much 
worse. The situation calls for immediate action ; and 
unless some means be devised of quickly enlarging the 
present carrying capacity of the Brooklyn Bridge, of 
the elevated roads, and of tlie Broadway cable road, 
we shall see at no very distant date a veritable dead- 
lock on these lines of travel during the morning and 
evening rush to and from the lower city. 

The Elevated Roads. — The simplest and most natu- 
ral way to enlarge the capacity of the elevated roads 
would be to lay two additional tracks ; widening the 
existing structure wherever it might be necessary. 
The two outer tracks could be utilized for local traffic 
and the two inner tracks for the through traffic to Har- 
lem and the suburbs beyond. This scheme would in- 
volve the foifr-tracking of the Third and Sixth Avenue 
lines, whose carrying capacity is at present the most 
heavily taxed. On the Third Avenue line the four- 
tracking could be completed without a break from 
City Hall Park to the Harlem River; and froln Chat- 
ham Square to South Ferry it would be possible, by 
reducing the distance between centers of tracks to the 
smallest allowable limit, to lay a third track. On the 
Sixth Avenue line two extra tracks could be laid from 
Chambers Street to Harlem, and there would be room 
for one extra track from Chambers Street to the South I 
Ferry. At the turns at Third and Fifty-third Streets 
the lack of space would necessitate a separation of the 
four tracks, two of them being carried around the block 
and through the next cross street ; but this arrange- 
ment would present no difficulties in the operation of 
the road. With such an extension of the system the 
elevated roads would be capable of handling their 
traffic with facility and at a greatly accelerated speed. 
By utilizing the inside tracks for a swift through ser- 
vice to the upper city, a large portion of the traffic 
could be picked up at suitably chosen downtown sta- 
tions, and carried to the Thirty-fourth Street Ferry, 
tiie Grand Central Station, or to the outlying dJBtricts 
at or beyond the Harlem River, in one-half the time 
that is now consuiiipd on the journey This would in- 
stantly relieve the crowded state of the local traffic ; 
and the interest on cost of the new construction would 
be more than covered by the receipts from the increas- 
ed travel to the upper city which would follow upon 
the opening of so vastly improved a service. 

Such an enlargement of the capacity of the elevated 
roads wo&Id not only relieve the present overcrowding, 
but it would prepare them for the increase of travel 
which will result from the completion of the new East 
andiNorth River bridges. These bridges will attract 
a considerable portion of the present ferry traffic to 
themselves; they will also carry a large through traf- 
fic, which will converge to them from the New Jersey 
and Long Island suburbs ; and the bulk of this travel 
will be unloaded upon the elevated roads. With their 
present equipment they would be quite powerless to 
take care of it ; but with a separate express line, as 
above suggested, they could quickly run these passen- 
gers to their downtown destination. 

The Broadway Cable Road.— Next in importance to 
tlie elevated roads is the Broadway cable road, which 
runs through the main artery of the city's business 
and travel— one of the longest, richest, and most busy 
thoroughfares in the world. 

The travel upon this road is at all times of the day 
heavy, and during the morning and evening "rush" 
the overcrowding is even worse than that upon the 
elevated system. It frequently happens between the 
hours of five and six at night that the inside of the 
care and the platforms are so crowded with standing 
passengers that it requires brute strength to wedge 
one's way through in order to alight. Ladies form no 
small percentage of these herded patrons of the road ; 
and it is a matter of daily occurrence that lady type- 
writers and clerks, who are returning home, wearied 
with their day's work in the city, have to stand on the 
platform, in such a crowd, often subject to the expos- 
ure of the weather, for a distance of twenty or thirty 
blocks ! 

It is impossible to increase the capacity of this road 
by the means suggested for the elevated system. The 
existing tracks, as it is, are a serious obstacle to vehicu- 
lar traffic ; and the laying down of any more is out of 
the question. For the same reason it would be inex- 
pedient to run two or three cars coupled tosether ; 
stopping at the crossings, they would seriously inter- 
fere with the east and west bound traffic. There is an- 
other means of increasing the capacity of the road, 
which, though it is comparatively novel in America, 
would be perfectly feasible, and that is by double- 
decking the cars. By resorting to this expedient the 



accommodation of the system could be doubled in a 
comparatively short time. 

The double-deck car is not an experiment : it has 
been tested, and is now running on many of the street 
lines of European cities. The upper story is a dupli- 
cate of the lower story, and it is reached by a winding 
stairway at eadi end of the car, which is provided 
with a stout hand rail ; the steps, risers and sides of 
the stairs being formed of solid plating. Such a car 
will carry upon the same length of wheel base just 
double as many passeng ers as the ordinary car. 

By placing upon the road a limited number of 
double-deck cars and running them during the busi- 
est hours of the night and morning traffic, the cable 
company would be prepared for all emergencies and 
could give its patrons what they pay for, and what at 
present more than half of them seldom get— a s at. 

The objection will be urged that the swing of the 
cars in rounding the street corners would be liable to 
throw passengers from the stairways, and to meet tliis 
it would be necessary to substitute transition or ease- 
ment curves for the present sharp and most uncom- 
fortable curves ; such, for instance, as exist at the en- 
trance to Union Square. 

The transition curve commences with a very small 
deflection angle, which increases gradually as the curve 
proceeds. By this means the violent lateral lurch, 
which now makes travel hideous at such points on the 
line, is avoided; the car being imperceptibly deflected 
from the tangent upon which it has been running. 
This alteration, coupled with the insertion of a super- 
elevation in the outer rail of \% or 2 inches, would 
enable cars to round these curves with a smoothness 
of running which would be a revelation to Broadway 
travelers. 

The adoption of such cars would necessitate raising 
the superstructure of the elevated road some 5 or 6 
feet, at such points of crossing as occur at Thirty- 
third Street; and the columns would have to be length- 
ened by varying amounts for a distance of 500 to 600 
feet on each side of the crossing, so as to carry the 
roads over on an easy grade. 

This scheme for the relief of Broadway traffic could 
be quickly carried out, and, in view of the immense re- 
lief it would bring, its cost would be moderate. It is 
perfectly practicable; and the reserve of carrying 
power which it would place at the disposal of the com- 
pany would enable them to cope with any possible in- 
crease of travel for many years to come. 

The Brooklyn Bridge. — Perhaps the most seriously 
encumbered line during the busiest hours of travel is 
that across the Brooklyn Bridge. Here, more than 
anywliere else, some immediate plan of relief is called 
for, and it is gratifying to learn that with the opening 
of the new terminals, and the doubling of the present 
switching capacity, it will be possible to decrease the 
headway between trains from 1% minutes to 45 sec- 
onds. This will double the capacity of the cable road, 
and should go far to relieve the present overcrowding. 
The report of the board of experts, in accordance 
with whose suggestions the present improvements are 
being carried out, states that "if, as is probable, the 
heatiway can be made 40 seconds, the capacity for 
four-car trains will be 36,000 per hour," as against the 
present capacity of 16,000, "and for five-car trains 
45,000 per hour, assuming that passengers insist upon 
crowding the trains to the extent of 100 per car rather 
than wait." 

Should the increase of travel in the future be so 
great as to overtake this enlarged accommodation, 
it would be feasible so to strengthen the stiffening 
trusses through which the present cable line runs 
that they could carry upon their top chords an elec- 
tric trolley line, operating single cars ; and this could 
be done without materially raising the unit of stress 
throughout the main members of the bridge itself. If 
the tracks were laid well over to the inside, as close to 
the vertical cables as practicable, comparatively light 
floorbeams could be used, and it is likely that the 
posts on the inside truss alone would have to be stif- 
fened. By laying directly upon these floorbeams 
stringers of a trough section, with the rails placed cen- 
trally within them without the intervention of cross 
ties, a very light floor would be secured If the cars 
were run singly, any serious. concentration of rolling 
load would be avoided, and the combined stresses re- 
sulting from the dead and live loads would not, it is 
certain, call for any considerable strengthening of the 
existing trusses beyond what was above suggested. 

The trolley line would run above the present cable 
line until the end of the trusses was reached, when it 
would swing out over the roadway on either side, fin- 
ishing in a loop in front of the present terminal sta- 
tions. The cars would thus run on a continuoustrack, 
without switching ; and they could handle the traffic 
at the curved platforms, which would be located at a 
sufficient height to clear the existing cable car line. 

The increased capacity of the cable road resulting 
from the opening of the new terminals, supplemented 
at an early date by a light trolley line, as indicated 
above, would provide adequate seating capacity, until 
the opening of the new bridge further up fie river 
shall permanently relieve the situation. 
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BOENTGEN'S DISCOVEBT. 
During the last week innumerable reports of work 
in X ray photography have appeared in the columns 
of tti,e various journals, scientific and otherwise, but 
with comparatively little new matter in them. It still 
appears that Prof. Roentgen gave the matter so 
thorough a treatment before publishing his results 
that it has taken the rest of the scientific v?orld a 
month to catch up with him. It is said that photo- 
graphs taken by him are better than the majority of 
those taken by other experimenters. His modest pa- 
per on the subject of his discovery has not been ex 
eeeded in interest, clearness of statement, and preci- 
sion of deductions, by all which has been published 
since. 

Prof. Roentgen's discovery is shown in that paper, 
given in our Supplement, No. 1050, to have been de- 
veloped from experiments with a fluorescent surfaca 
Such a surface he found was rendered luminous by 
the X rays after they had passed through an opaque 
screen. To go from a phosphorescent surface to the 
sensitized photographic plate was quite natural. Now 
we hear of an investigator retracing this step and 
returning to the phosphorescent plate with the most 
interesting results. 

Prof. Salvioni, of Perugia, on Saturday, February 
8, read a paper before the Rome Medical Society, de- 
scribing an apparatus of his own invention which en- 
ables the eye to see the Roentgen effect. As imper- 
fectly described in a cable from Rome, a tube Is em- 
ployed and the shadow produced by the Xrays is cast 
upon a fluorescent surface, the object to be 
examined having been placed between the 
observation tube and the Crookes tube. A 
perfect shadow is thus procured, and the 
outer end of the tube is provided with a 
lens by which the image may be intensified 
for purposes of examination. It is a sub- 
stitution of the retina of the eye for the pho- 
tographic surface, with this difference, that 
to produce a visible effect the Roentgen 
rays have first to produce true light rays. 
This they are made to do by a fluorescent 
surfaca It will be seen that this is merely 
a reproduction and development of Roent- 
gen's first experiments, for if the rays can 
render a fluorescent surface luminous, the 
possibility of the production of shadows 
upon such a surface almost necessarily fol- 
lows. Prof. Salvioni calls his highly inter- 
esting apparatus the cryptoscopa When 
the stethoscope was first invented, it was 
hailed as a great achievement in revealing 
to the auscultator the secrets of the opera- 
tions of the human system. But if the cryp- 
toscope can be sufficiently developed, it will 
place a more powerfulinstrument of research 
in the physician's hands, by which he will 
be able to seethe shadowsofth ebony frame- 
work of the animal system without an ap- 
peal to photography. 

We present our readers with a portrait of 
Prof. Roentgen, and the following notes of 
his biography will be of interest. • « 

Wilhelm Conrad Roentgen was born in 
1845 in Holland. He graduated at the Uni- 
versity of Zurich, taking his doctor's degree 
at the age of twenty-five. At this university 
he was the favorite disciple of Prof. Kundt. 
When the latter left Zurich for WUrzburg, 
Roentgen went with him, and the two next received 
appointments in Strasburg University as professor and 
assistant respectively. This was in 1873. In 1875 he 
held the chair of mathematics and physics at the Ag- 
ricultural Academy of Hohenheim in the kingdom of 
Wtirtteinberg. 

Hohenheim is a hamlet some four miles south- 
southeast of Stuttgart, little known except for its 
school of agricultura He returned a year later to 
Strasburg, and in 1879 was professor in and director of 
the University and Institute of Physics in the old uni- 
versity town of Giessen, a city rendered illustrious 
before this time by the labors of the great Lieb^. In 
1888 h e returned to his old college at Wtlrzbui^?, where 
he now holds his professorship. His published papers 
began to appear in 1873. The isothermal surfaces of 
crystals and oalorioietryof the sun, using an ice calori- 
meter ; electrically produced dust figures and trans- 
mission of the electric discharge through gases ; dia- 
thermacy, a new aneroid barometer, 'flame sounds, and 
the telephone are typical subjects of his original inves- 
tigations. 

His essays may be found in Poggendorff and Wied- 
mann's Annalen, the Zeitschrift ftlr Kristallo- 
graphie, the reports of the Vienna Academy of Sci- 
ences, of the Gesellschaft der Wissenschaften of GOt- 
tingen, as well as in those of the Gesellschaft fur Na- 
tur und Heilkunde of Upper Hesse and of the Physi- 
co- Medical Society of W'irzburg. 

We are indebted to L' Illustration for the portrait 
of Prof. Roentgen which we reproduce with this 
article. 



THE COMFABATIVE ECONOUY OF THE ELECTBIC AND 
THE CABLE CAB SYSTEMS. 

Writing under the title, "The doom of the cable in 
San Francisco," Mr. S. L. Foster, in a communication 
to the Street Railway Journal, gives an account of the 
recent change of a San Francisco road from the cable 
to the electric system. 

The writer's deductions are based upon the experi- 
ence of the Market Street Railway Company, which 
owns both electric and cable roads, and "has been 
making data tor itself." 

The conditions for the test were excellent, for the 
reason that the climate is favorable to cable traction, 
there being no snow or ice to prejudice the results 
against the cable ; and, further, that the original con- 
struction and present working condition of the San 
Francisco cable roads is unsurpassed. As the result of 
its experience with the two systems, "the Market 
Street Company has become convinced that the people 
prefer to ride on the electric ears, and that the electric 
cars carry the people more cheaply then does the 
cable. These results were not obtained from a few 
electric cars run on level lines and at high rates of 
speed, but from the operation of upward of 150 ears at 
from 1}4 to 214 minutes headway at times, and on lines 
having grades as high as 143^ per cent. Most of these 
cars are subject to frequent interference from the 
heavy wagon traffic on the downtown streets, and all 
of them are governed by the rule ordering a reduction 
of speed at the crossing of each intersecting street." 

The first experiments of the company in electric 



touched. The cable also was left in the tubes, and 
will be utilized for the return circuit. 

In addition to the above important change, the Oak 
Street line, whose cable is 26.000 feet long, is being 
reconstructed as an electric road, and as soon as this 
has been done, the two large power houses, which 
have run this and the Ellis Street cable, will be closed. 

San Francisco may be called the cradle of the cable 
road system. It was in 1873, or over 23 years ago, that 
the Clay Street cable, the first street railway of this 
kind in the world, was built; and the object of the 
use of the cable was to overcome the grades of from 
10 to 16 per cent that exist on that street. 

To any one who is acquainted with San Francisco 
and has ridden over the precipitous grades of its cable 
roads, this substitution of electrical traction will be 
very significant, and we feel the full force of Mr. 
Foster's conclusions: "When we consider the daily 
spectacle of electric cars, unaided, climbing 14)^ per 
cent graides in San Francisco and 15 per cent grades in 
Oakland, and by means of a simple auxiliary device 
ascending a 25 per cent grade in San Francisco, where 
no cable grip could be made to hold, the impregna- 
bility of any cable proposition is open to question." 




Trees Fired by Electric Wire*. 

Citizens of Brooklyn, N. Y. were treatedtoan unusual 
exhibition of pyrotechnics on the evening of January 
24, when three big trees became charged with electricity 
and sparked and crackled so that the neighborhood 
was illuminated and finally the firemen were brought to 
the scene. An arc light wire passed through 
the branches of the big trees and it is 
thought that the high wind of the day had 
caused the insulators to become worn, so th at 
enough electricity escaped from the electric 
light wires to cause the display. At one 
time it looked as though houses in the neigh- 
borhood would be set on fire. The police 
were summoned and finally the firemen. 
After two hours' work the firemen succeeded 
in extinguishing the flames. The adjoining 
trees on the block then began to throw out 
sparks from their branches and the firemen 
were kept busy throwing water on the 
streams of fire, until the electric light com- 
pany were ordered by the fire department 
to switch off their dynamos. A gang of line- 
men were then sent to string a new wire. 
Property in the neighborhood was damaged 
to the extent of $1,500. 



WILHELM CONRAD ROENTGEN. 

traction consisted in the electric equipment of its old 
horse car lines. Next, a route for which $30,000 wortli 
of cable had already been purchased was similarly 
equipped; and the continued success of the experi- 
ment led to a general order that electric roads should 
be laid down on all new franchises. The most start- 
ling decision of all, however, was that which ordered 
the abandonment of the cable on EUis Street, and the 
substitution of electricity ; for not only was this par- 
ticular line paying well at the time, but it is a line 
with many long and heavy grades — conditions which 
are generally supposed to be unfavorable to electric, 
and calling specially for cable traction. The superior 
economy of the system is thus summed up by Mr. 
Foster : Every time a cable power house can be dis- 
pensed with and the lines operated by electricity, that 
power house's item "labor" is wiped out, and the item 
" fuel" is reduced both on account of the less fuel re- 
quired per car mile for an electric road as against a 
cable road and because the cable houses are usually 
run non-condensing, whereas in the electric power 
house the engines are run condensing. The original 
Ellis Street cable line was 9,600 feet long; and of this, 
6,750 feet was changed to single track and 2,900 to 
double track electric road. 

The cable road was 3)^ feet gage and 11^ feet cen- 
ters, and the electric single track was laid between the 
two cable tracks. In changing the 8J^ feet gage to 4 
feet 8J^ inches on the 2,750 of electric double track, 
ties were laid, as before, between the two tracks, and 
the inside rail of each track moved out onto the center 
ties. The yokes and the concrete tube were left un- 



A Netv Tunneling JUachlne, 

An inventor is having built a machine by 
which he proposes to revolutionize the pre- 
sent methods of tunneling, the capacity of 
the device for "sawing out a tunnel,'' as 
claimed, being at the rate of twentj--three 
feet a day. The apparatus is described as 
being twelve feet long, four feet wide, and 
six feet high, and, with the fourteen horse 
power engine which runs it, weighs some 
6,300 pounds. The principle is that of a cir- 
cular saw. Sixty drill points attached to 
each of two wheels, four feet in diameter 
and eight inches wide, make 600 revolutions 
per minute. The points are one- half an inch 
apart, every revolution feeding one-eighth 
of an inch, and the enthusiastic inventor 
declares that it will out twenty feet of a six 
by eight tunnel in a day in the hardest rock. The 
latter, being crushed as fine as wheat grains, is carried 
to the rear and dumped in a car. The drill points 
weigh one-fourth of a pound each, last four days, and 
are kept cool by means of a steady stream of water. 
Three men are required to run the machine. 



The Netv Pliotograph. 

The new photography has moved the English heart 
to poetry. The following verses are not by the new 
Poet Laureate, but they shed new light upon the fu- 
ture uses to which the shadow pnotograph may be 
put. Our thanks are due to London Punch, to whom 
we are indebted : 

O Roentgen, then the news is irue. 

And not a trick of idle rumor. 
That bids us each beware of you 

And of your grim and graveyard humor. 

We do not want, like Dr. Swift, 

To take our iiesh off and to pose in 
Our bones, or show each little rift 

And joint for yon to poke your nose in. 

We only crave to contemplate 

Each other's usual full dress photo; 
Your worse than " altogether" state 

Of portraiture we bar in toto I 

The fondest swain would scarcely prize 

A picture of his lady's framework; 
To gaze on this with yearning eyes 

Would probably be voted tame work. 

No, keep them for your epitaph. 

These tombstone souvenirs unpleasant; 
Or go away and photograph 

Mahatmafi, epooks, and Mrs. Besant. 
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A BEADILY ABJTTSTABLE SCTTHE. 
The illustration represents a device adapted to fa- 
cilitate the adjustment between the blade and snath 
of a brush, a cradle, or a hay scythe, enabling the 
operator to adjust the blade at any desired inclination 
to the snath, by means of a gage engaging the heel 
portion of the scythe and the contacting portion of 




the first two 



rREDERICKSON'S SCYTHE-ADJUSTING DEVICE. 

the snath. The improvement has been patented by 
Christian Frederickson, of Cameron, Wis. Fig. 2 is a 
plan view of the heel portion of a scythe blade, and 
Fig. 3 is a bottom view of a plate having interlocking 
engagement with the blade, and for attachment to 
the snath, according to this invention. The annular 
toothed rib on the scythe heel has a transverse slot, 
and on the opposite under face of the heel are right- 
angled recesses, in which fits the head of the bolt by 
which the scythe, with the interposed adjusting plate, 
is attached to the snath. The adjusting plate has a 
clutch surface for interlocking with the similar sur- 
fao* on the heel of the scythe, and at the other end of 
the plate is a transverse slot, with teeth at each side, 
the slot receiving a squared portion of a bolt by which 
the plate is locked upon the snath, which rests upon 
the upper face of the plate. By loosening the bolt at 
the heel of the scythe, the blade may be adjusted at 
any desired angle, the clutch of the adjusting plate 
being brought into proper registry with the clutch of 
the scythe heel, and the bolts holding the respective 
parts firmly in the desired position. By this construc- 
tion also the heel of the scythe blade is materially 
strengthened. 



Explosion of an Aerolite. 

A large aerolite exploded above the city of Madrid, 
Spain, at 9:30 a. m., February 10. The explosion was 
accompanied by the vivid flash of light and a loud re- 
port ; the buildings were shaken and many windows 
were shattered. The concussion was so severe that 
the partition wall of the United States legation build- 
ing collapsed and nearly all of its windows were brok- 
en. The officials of the Madrid Observatory state that 
the explosion occurred 30 miles above the earth. A 
general panic prevailed in the city. 




Coal Consumption on French Tramways. 

Comparative figures of coal consumed per car mile 
run on French street railroads, employing different 
methods of propulsion, are contained in an article on 
electric roads, by E. Cadiat, in the Portefeuille Econo- 
mique des Machines of October and November of last 
year. 

Storage Battery Traction. — On the lines at Paris 
from St. Denis to the Madeleine and from the Opera to 
Neuilly the car mileage aggregated in 1893 502,060, or 
per day 1,376 car miles. (The cars have room for 50 
passengers.) The steam engines at St. Denis furnished 
for this service 350 horse power 23 hours and 135 horse 
power 6 hours, a total of 6,500 horse power hours, or 
473 horse power hours per car mile. Mr. Badois, who 
reported these figures, gives 3'75 pounds of coal as the 
consumption per horse power hour, and arrives at 13 98 
pounds of coal per car mile. 

Trolley. — At Marseilles, during 
weeks of operation, 150,348 pounds 
of coal were consumed to run 
19,970 car miles, and during the 
second two weeks 150,975 pounds 
for 18,983 car miles. The aver- 
age is 7 73 pounds, which, how- 
ever, includes the coal used in light- 
ing the cars and the power sta- 
tion. 

At Havre the following figures 
were obtained during October and 
November, 1894. It took from 1-75 
to 3 Lorse power hours to develop 
a kilowatt hour; 1'28 kilowatt 
hours were consumed per car mile, 
or from 3'34 to 3'56 horse power 
hours, equivalent to about 673 
pounds of coal. The cars have 
room for 50 passengers. 

At Milan, with cars having room 
for 34 passengers, 88 to 91 kilo- 
watt hour, or 1'6 to 176 engine 
horse power hour, or 4'6 pounds to 
5-0 pounds of coal produce one 
car mile. (From a paper by M. 
De Marchena.) 

Compressed Air Traction. — The 
line at Nogent-sur-Marne has grades 
of 4, 4-5, 5 8, and 6-3 per cent. The 
cars have room for 50 passengers. 
Mr. Badois made a test from Octo- 
ber 29 to November 4, 1894, and 
found 34'5 pounds of compressed 
air consumed per car mile. 

To arrive at the corresponding 
coal consumption, Cadiat makes 
the following considerations : In 
an engine, as there used, from 100 
to 150 horse power, 17'6 pounds of 
steam will develop a horse power. 
One horse power delivered to an 
air compressor of good design will 
produce 10 pounds of compressed 
air at 600 pounds per square inch 
(the pressure adopted on said line). 

Expressed in steam, the expenditure is, there- 
fore, 34-5 -i- 10 X 17-6 = 60 7 pounds, to which he adds 
y*^ for a certain loss, and arrives at 66 pounds 
of steam consumed per car mile, which, he states, 
can be generated in best French boilers with 

48 pounds to 5'5 pounds 
of coal. 



THE MANUFACTURE OF TACKS. 

In many villages and towns of southeastern Massa- 
chusetts, the manufacture of tacks, or " tacking," as 
it is termed, is one of the foremost industries. Abing- 
ton. Whitman, Taunton, Middleboro, Plymouth, King- 
ston and other adjacent places furnish a greater part 
of the supply. 

In Kingston much of the earliest work in this line 
was done, and here the first machine for making tacks 
was invented. The manufacture of tacks was begun 
in this section, about the year 1830, according to the 
memory of one of the oldest " tackers." Like all first 
products, they were rudely made. 

At intervals, through the countryside an old man 
traveled from house to house, much as did the tinware 
man, and peddled tacks. This old fellow, a native of 
Taunton, named Albert Field, made his tacks by 
hand, using a vise and dies, and with a clamp so ar- 
ranged that by pressing with his foot, the blank (a 




STBIFFING SHEETS FBOM WHICH TACKS ARE MADE. 



Ijactates for Electro- 
plating Baths. 

Metallic lactates are 
strongly commended to 
electro platers by Dr. Jor- 
dis, in a communication 
made to the German Elec- 
tro-Chemical Society. 
He affirms that lactic acid 
affords an excellent solvent 
in electro- plating baths, 
and yields good, adhe- 
rent metallic deposits. 
He reports that he has 
succeeded in obtaining 
from lactate baths, coat- 
ings of copper and brass, 
of varying shades, on iron, 
zinc, and copper; of zinc 
on iron and copper; and 
of iron on nickel. Silver 
lactate yields a pure white 
coating of silver on amal- 
gamated brass, which 
takes a high polish. 
»-♦-« 

Preparations are in 
profeTess at Glasgow Uni- 
versity for celebrating 
Lord Kelvin's fifty years' 
connection with that body. 



BURNISHING TACKS IN THE "TUMBLER.' 



small piece of iron) was held, while with a hammer he 
fashioned the tack. 

The inventive faculty of the Yankee found a field 
in making tacks, and soon a machine was invented in 
Kingston, by one named Reed. This contrivance cut 
a headless sort of tack. Melborne Curtis, of Middle- 
boro, then invented a machine having a lever attach- 
ment, which headed the tack. About 1840 an improved 
machine, called the Blanchard, came into general use. 
About fifteen years ago, steel was tried. This was do- 
mestic steel, manufactured in Pennsylvania, Virginia 
and Ohio. 

The majority of shoe tacks are cut from Bessemer 
steel. Shoe tacks have been used only about forty- 
three years, the first having been made in Whitman, 
by H. H. Brigham and Deacon Cook. These tacks 
are fine, with small heads, so that the awls and other 
sharp tools used by the shoemakers cannot be greatly 
injured by contact. 

The machine tack is finely pointed, quickly forced 
into leather, and remains standing firmly until driven. 
To test the point, a tack is pressed into the thumb 
nail of the " tacker," when if it penetrates and stands 
easily, it is considered all right. Twenty-five or more 
different varieties of shoe tacks and nails are used for 
shoe manufacture. 

Among the many styles are the roundhead, flathead, 
brass, countersunk, shankhead and lasting, while new 
styles are constantly being made. 

A large supply of tacks is exported. Quantities go 
to England. South America, Australia, France and 
Germany. The sheets of rolled steel come in bundles, 
usually thirty-six by twenty inches. 

When ready to be used, a workman called a 
"scaler" takes these sheets one by one, and puts them 
into a vat of vitrol, which removes the scales. When 
the scale is removed, the plate is washed in water, and 
dipped into a bath of lime or white wash, which neu- 
tralizes the acid. Another workman passes the sheets 
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into the jaws of a grreat machine which cuts them into 
slender strips twenty inches long. 

The man in charge of the line of machines then goes 
from one to another, placing in the end of a long wood- 
en shaft one of these strips. The steel strip is forced 
by an arrangement for feeding it into 
the jaw-like aperture, where a tack is 
quickly bitten from it, headed and 
dropped beneath, where it makes one of 
many others already received in a box, 
which when full is replaced by another. 
At each revolution of the machine one 
tack is made, and two hundred and 
seventy in a minute. 

The tacks are then poured by the 
V)osful into another njachine called the 
"rattler" or "tutnbler," whereupon the 
tacks are "rattled" about thorouerhly, 
and an air blast forces out the dust 
of lime, while the friction caused by their 
contact witti each other gives them a 
peculiar luster; black lead is also used 
with them as a factor in the burnish- 
ing process. 

They are then taken to the "sifter," an 
ingenious but simple machine for sorting 
them. A boxful is poured into a hopper 
at the head of the "sifter," and passes 
down into a slowly revolving, perforated 
cylinder, which is set at an incline. This 
is punctured with narrow and quite long 
holes, too narrow for a headed tack to go 
through. Down this cylinder the tacks 
slowly sift. Those that are perfect drop 
into a box. The imperfect ones, either 
headless or too small, drop through the 
perforations into receiving waste boxes. 

In the packing room young women put 
the tacks into pound packages. An ex- 
perienced energetic girl can pack sixteen 
hundred pounds a day, which is consid- 
ered good work, as the average is ten 
hundred. 

»-•-« 

The Pioneer Tecliiiical Schools. 

In an address before the Engineering 
Association of the South, delivered at 
the annual meeting at Nashville, Tenn., 
on November 4 of last year. President 
Dudley gave a deal of information upon 
the early history of technical training. 
His subject was the "Development of 
Technical Education in the United 
States,'' and we are indebted to the In- 
land Architect and News Record for the 
following notes : 

The first school in the United States 
to give a course of engineering was the 
United States Military Academy at West 
Point. The first two students who 
graduated as engineers graduated there in 1802. The 
military academy continued to graduate the only en- 
gineers in this country until 1840, when the Rensse- 
laer Polytechnic Institute graduated its first class of 
thirteen civil engineers, being the first graduates in 
civil engineering in any English speaking country. 
The Rensselaer Polytech- 
nic Institute was founded 
in 1834 by Stephen Van 
Rensselaer as a " School 
of Theoretical and Ap- 
plied Science.'' In 1849 it 
was reorganized as a gen- 
eral polytechnic institute, 
and it still devotes itself 
to civil engineering, divid- 
ing the course into general 
and sanitary engineering. 

The total number of en- 
gineering schools or 
schools giving engineering 
degrees, in 1889, was 
ninety-four. Previous to 
1803 engineers were self- 
taught, and from 1803 they 
were either trained in the 
office of some engineer or 
graduated at West Point. 

Until recently in New 
England, and at present 
in old England, "students" 
or pupils were appren- 
ticed, so to speak, to prac- 
ticing engineers. This cus- 
tom, however, has never 
prevailed to any very great 
extent in the "West. No 
articles were signed by the 
" pupil,"' but he was sup- 
posed to pay $100 per year 
for three years to the 
engineer in whose office 
be was serving, and he 



was paid 13)^ cents per hour for his work in the field, 
which was credited on his tuition account. "After 
the war" this system began to die out, and the pupil 
was paid 12}4 cents for his office work as well as field 
work, and in this way he could frequently more than 
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CUTTING TACKS 270 A MINUTE, 

pay his tuition. This, however, did not cause any loss 
to his "instructor," because his services were charged 
at a rate of from $3 to $6 per day, according to the 
skill of the pupil. By this system the pupil learned 
much or little, as he chose. He asked such questions 
as he pleased, and got such answers as he could, but 




what he learned he usually learned well, beeause he 

put into practice immediately and constantly what he 

learned. 

Up to 1830 the word engineer conveyed to the minds 

of the vast majority only the idea of a military officer. 
The phrase civil engineer had been but 
lately coined. In 1838 the Institution of 
Civil Engineers was incorporated in Eng- 
land, and when civilians assumed the 
title they incurred the wrath of the mili- 
tary men. In 1835 the Rensselaer Insti 
tute first resolved to form a distinct " en- 
gineering corps," receiving on graduation 
the "Rensselaer Degree of Civil Engi- 
neer." As we have seen, their first class 
graduated in 1840. 

' The School of Engineering of Union 
College, at Schenectady, New York, 
founded in 1845, was the second in the 
United States. The third was the Law- 
rence Scientific School, at Harvard, 
founded in 1846. The fourth, the Shef- 
field Scientific School, at Yale, founded 
in 1847, nominally, but was not a live and 
active school until 1861. The fifth was 
tiie engineering department of the Uni- 
versity of Michigan, founded in 1853. 
The sixth, the Brooklyn Polytechnic In- 
stitute, founded nominally in 1845, but 
did not begin graduating until 1866. The 
Columbia College School of Mines was 
founded in 1863 and opened in 1864. It 
was the first school in the United States 
in which mining was taugh-t as a science. 
Here the college course in mining en- 
gineering started in the United States. 

The Massachusetts Institute of Tech- 
nology was incorporated in 1861 and be- 
gan operations in 1865. In 1868 the first 
class, composed of thirteen, graduated. 

The first degrees in mechanical en- 
gineering were conferred in 1868 by three 
institutions — Rensselaer conferring five, 
Yale one and Massachusetts Institute of 
Technology one. 

Stevens Institute was founded in 1870 ; 
its electrical course was instituted in 
1880. Sibley College, Cornell, was found- 
ed in 1870. The first civil engineering 
degree was given in 1871. In 1875 the 
course in electrical engineering was in- 
stituted, as well as a course in marine 
engineering. 

The latest course in engineering is 
chemical engineering, which is given at 
the Massachusetts Institute of Tech- 
nology. 

m % n » 1 1 ^ 
Brussels a Seaport. 

" Bruxelles Port de Mer" is the new 
name for the capital of Belgium, says the Nautical 
Magazine. The burgomaster signed a decree to this 
effect at the beginning of last month in anticipation of 
the contemplated ship canal. The present waterway 
by means of the Scheldt and the Rupel and Wille- 
broeck Canal is 200 years old. The contract for this 

enlargement has now been 
signed and will provide for 
navigation Vjy vessels car- 
rying 2,000 tons. There 
will be a depth of 21}4 feet, 
obtained not by dredging 
but by raising the water 
level, and there will be 
three locks. Although pro- 
visions are made in the 
stone works for the above 
named depth it is not con- 
templated to exceed a 
depth of 183^ feet at first. 
The waterway is to be fin- 
ished in five years, and the 
estimated cost is £14,000,- 
000. At present the sea 
traffic of Brussels is not 
very extensive. 



BEMOVING SCALE FBOM THE SHEETS IN MAKING TACKS. 



Mining Schools in 
Russia. — The Russian 
Ministry of Public Instruc- 
tion has decided to estab- 
lish mining schools on a 
large scale in the mining 
districts, especially in the 
province of Ekaterineslav. 
The school will cover all 
branches of the subject, 
and the idea will be 
followed up to a con- 
siderable development if 
the results are suflBciently 
encouraging. 
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Electric Heat In Dental Practice. 

BY DK. LEVITT B. CDSTBB, B.S., B.D.S., IN THB SOUTHERN DENTAL 
JOURNAL. 

Electric heat, when obtained by heating a conduc- 
tor that does not oxidize, dififers from other forms of 
heat in that it is without gas, noise, or odor, and 
on that account is of special value in dental practice. 
Electric heat also dififers from that obtained from 
other sources in that it can be controlled and regulated 
with the utmost precision. 

No case in dental practice, or in any other practice 
for that matter, calls for a blast of air exactly at blood 
temperature, so much as an almost exposed palp. 
And no instrument tio nearly meets this requirement 
as the electric warm air blast. With air at a constant 
pressure, which is carried over electrically heated 
wires at a constant heat, the air escapes from the 
syriufre nozzle at a uniform temperature. The heat 
can be varied by the operator in three ways : by 
manipulating the air pressure, by altering the electric 
heat by means of the rheostat, or by varying the dis- 
tance of the syringe point from the cavity. After a 
little experience, the operator can dry out the cavity 
without the slightest pain to the patient, and, if the 
air has passed tiirough a wash bottle of alcohol or any 
such agent, it carries its vapor with it. 

The cautery and electric root drier are both familiar 
to you, and are examples, on a small scale, of the heat- 
ing power of electricity. These instruments can both 
be successfully operated on the Edison current by 
throwing in about ten ohms resistance and taking oflF 
the cautery heat by what is known as a "shunt" cur- 
rent. 

The value of any heat for sterilization is duly re- 
cognized, and for some time I have been satisfactorily 
using the electric oven, raised not quite to the beat of 
withdrawing the temper of the instrument. The heat 
may be maintained all day long, and the cleanliness 
and simplicity recommend it. Gutta percha is soft- 
ened with accuracy, when placed on a soapstone slab 
resting on the oven, and the waste heat rising from 
the whole appliance is utilized for keeping water 
warm for the syringe. 

There are two processes in dental practice which call 
for absolute purity and uniformity of heat. Upon re- 
cognizins the special fitness of electricity for meeting 
these conditions, I some years ago devised an appli- 
ance for annealing gold thereby, and one more recent- 
ly for fusing porcelain. 

The heat produced by electrically heating a mat of 
coiled platinum wire is the cleanest, most uniform, and 
most accurately controlled of all forms of heat. The 
cohesive property of pure gold is supposed to be de- 
veloped by heating to such a temperature as to dri /e 
off the gases condensed upon its surface, principal of 
which is ammonia. The alcohol and Bunsen flame 
are ordinarily used for this purpose, but who is cer- 
tain that better results may not be obtained by sub- 
jecting to a heat free from the products of combustion 
as well as to the danger of smoking and the exposure 
to unconsumad gases. The electric annealer effect- 
ually overcomes these' dangers. The heat, being de- 
rived from electrically heated platinum, itself a noble 
metal, is absolutely free from gas of any kind. The 
heat is radiated from a mat of platinum coils and is 
quite uniform at all parts, so that the gold is not only 
thoroughly annealed, but is evenly annealed. It is 
impossible to evenly heat a piece of gold, held with 
a pair of pliers, over a flame of any kind. The thin 
edges of the gold will be fused, while the part between 
the pliers will be scarcely warm. The accuracy with 
which electric heat can be controlled also recommends 
its use for annealing. By means of the rheostat, any 
degree of heat to the melting point of platinum may 
be obtained. From my experience with the electric 
annealer, however, I find that cohesion is developed 
at a much lower degree than at first supposed. It is 
never necessary to heat even to redness, let alone 
fusion. The heat may be so low that the gold may be 
subjected to it for hours or for days, even, without 
any injury, and still be highly cohesive. 

Electrically annealing goldsaves time in many ways. 
The gold requires no attention, is ready for use at all 
times, and the heat not being high enough to take the 
tenxper from the plugger point, this instrument may 
be used to pick up the gold, thus saving the time of 
changing instruments. After six years' use, I am free 
to say that next in usefulness to the dental engine is 
the electric gold annealer. 

The latest practical application of electric heat in 
dental practice is the electric oven for fusing porcelain. 
From the time of Allen and Hunter, or from the very 
beginning of porcelain work, the question of heat has 
been a serious one, and the principal reason that con- 
tinuous gum has not been more popular is the dififl- 
oulty and uncertainty in the production of heat. The 
heating principle of the oven is an electrically heated 
platino-iridium wire, or the gold annealer in the form 
of an oven. In using this new source of heat, I de- 
parted from the old muffled shaped oven to one more in 
keeping with this ijew agent.- It consists of an upper 
and lower section, flask shaped, with an inner cavity 
amply large enough to contain a set of teetb, and of 



I such form and arrangement of the wires that all parts ' properties and applications of electricity are just un- 
receive the same degree of heat. Upon the whole i folding, and the demands of dental practice of the fu- 
inner surface is embedded the electric conductor, just ' ture will keep pace with, if not in the lead of, electric 
deep enough to be supported while so highly heated, ' progress. It is not a dream when I say the time is 

coming when electricity will have its place on the den- 
tal curriculum as much so as materia medica or metal- 
lurgy has now. No profession, science, or art has such 
varied demands in its practice as dentistry, and no 
single agent more nearly meets these than electricity. 



and yet to radiate its heat directly into the oven 
cavity. The upper half is hicged to the lower, which 
automatically makes the electric connection upon be- 
ing closed. There are two openings through which the 
fusing process may be watched. Theseareplaced at such 
positions that rays of light entering one will be reflected 
out by the plate through the other. This overcomes 
the intense glare of the heat, and at the same time 
brings the plate clearly into view, making it possible 
for an inexperienced operator to accurately determine 
the degree of fusion. 

There are many other advantages ofifered by the 
electric oven. 

The source of heat being a noble metal electrically 
heated, it will be readily seen that a heat is obtained 
that is unlike any heretofore used for this purpose ; 
and since it gives rise to no products of combustion, it 
is an impossibility to produce w.iat is known as 
"gassing,"' and porcelain fused by this method not 
only possesses unusual clearness, bnt appears to be 
more dense. 

We can control electricity, and tie opportunity is 
now open for any number of automatic appliances to 
regulate the heat according to the porcelain treated. 
I have, up to this time, devised a clock attachment to 
the rheostat whereby the current is gra-lually raised 
and cut off at a set time. Second, a fusible button of 
porcelain placed in the oven at the time of fusing, 
which rings a bell when the porcelain fuses. Third, 
an electric thermometer, whereby the temperature of 
the oven is quite accurately told by the rise of mercury 
in the tube. And fourth, an ammeter, the swing of 
whose arm is in proportion to the heat of the oven. 

The cost of operating is very small indeed. The 
oven, as now made, consumes six amperes, which 
would be about two cents per fuse of thirty minutes. 

In case a wire should burn out by accident, this 
break in the current automatically cuts the current 
ofiF, so that no further damage is done, and it requires 
but a few minutes to repair the break in a way that is 
as good as new. 

While the electric oven operates best when used 
on the Edison current, it is still very satisfactory on 
the 52 volt alternating, the 330 or the 500 volt cur- 
rents. 

In the practical operation of the oven the procedure 
is very simple. The case is placed on the tray in the 
lower section, and the upper is then closed down. The 
lever of the rheostat is placed on the first button, and 
heat for thoroughly drying out the case is quickly 
obtained. When the operator is satisfied that there is 
no more moisture present, he begins raising the heat 
by pushing the lever to the right. If he allows two 
minutes to each l>utton,,it will require from twenty to 
twenty-five minutes to reach the fusing point. If it is 
a crown or bridge, less time may be consumed in rais- 
ing the heat without danger to the case, and it may 
be fused in from ten to fifteen minutes by throwing 
the lever over more rapidly. In practice I do not even 
measure rff the time to each button, but fuse while I 
am opeiciting. From time to time, as it occurs to me, 
I throw on two or three buttons at a time, according 
as the inters'al has been, until I have reached the 
third from the last button, on which it is allowed to 
remain until I have three minutes in which to give it 
my undivided attention. The porcelain is just ready 
to drop into a fuse, and upon throwing on the last 
button the successive sf,ages and degrees of fusion are 
clearly made out. 

In the first stage the porcelain is still in the powder 
form, and appears like snow ; presently it begins to 
drop into a fuse, and the snow-like appearance changes 
into a dead, indistinguishable mass ; the particles are 
now beginning to coalesce ; gradually the surface, 
with all its inequalities, comes clearly into view, and 
presents a glistening appearance ; continuing the heat 
a moment longer, the porcelain becomes more liquid, 
and the inequalities of the surface assume a more even 
appearance. Since the eye can be brought so close to 
the plate with the electric oven, and since the plate is 
brought clearly to view by the arrangement of the 
two sight openings, the operator is not guessing by 
the quantity of heat or the general appearance of the 
plate, but he is actually observing the different parti- 
cles of the porcelain itself ; and for that reason the 
fineness of his fusing is always assured, and under his 
perfect control. When the desired heat has been ob- 
tained, the lever of the rheostat si thrown back, which 
cuts the current oflf. At that very instant the heat 
begins to go down ; so that there is neither overf using 
nor loss of brilliancy in the gum color. If it is the first 
or second baking of the case, the stoppers need not be 
inserted, and the case can be taken out in a short time; 
but if it is the last fusing, after a few moments' time 
has elapsed and the case has become a dull red, the 
stoppers should be inserted, and the case allowed to 
gradually cool. 

It would seem that electricity has given us all that 
we could ask fgr, and yet I am forced to say that the 



A Convenient Homemade Barometer. 

In the Weather and Crops, published by the Illinois 
State Weather Service, we find a short description of 
a simple instrument that serves the purpose of show- 
ing approximately the changes that may be going on 
in the pressure of the air. The description reads as 
follows : 

"If a large-mouthed glass jar — fruit or pickle jar 
will do— be filled about two-thirds full of water, and 
in it be placed, inverted, a smaller long-necked flask, 
with mouth entering the water, the increasing or de- 
creasing pressure of the outer atmosphere will cause 
the water to rise or fall within the flask. Clear, fine 
weather will be foretold by the water rising in the 
flask ; stormy, wet, or bad weather by the water fall- 
ing." 

The device thus explained will, undoubtedly, show 
variations in atmospheric pressure, and all the more 
correctly in proportion as the temperature of the air 
within the flask remains stationary. If we wish to be 
at all accurate, or if we wish not to be misled by the 
effects of changes of temperature, we must either keep 
the temperature constant or else make a numerical 
allowance for the effect of its v.iriations. If the tem- 
perature within the flask rises 1 degree Fahrenheit, 
its confined air will expand by j^ of its volume, and 
the water in the neck of the flask will be pushed down 
to a corresponding amount. On the other hand, if 
the atmospheric pressure should diminish by 006 of 
an inch below a normal pressure of 30 inches, the air 
within the flask being slightly relieved of its pressure 
would expand by the y^j part of its volume, and the 
water in the neck pushed down as before. In so far 
as we cannot rely upon the constant temperature of 
the air within the flask, we must therefore make an 
allowance of 06 for each degree of change. As this 
apparatus is so sensitive to temperature, it may there- 
fore be considered as a thermometer when the atmo- 
spheric pressure is constant. In fact, this is known as 
the first form of air thermometer which was used by 
the physician Sanctorius, who learned it from Galileo 
in 1596, and it was the study of the fluctuations of 
this apparatus that contributed greatly toward the 
discovery of the pressure of the air and the invention 
of mercurial barometers and the ordinary spirit ther- 
mometer. If one wishes to use this apparatus as a 
barometer, and needs, therefore, to know its tempera- 
ture correctly to within a degree, he will find it best to 
fasten the smaller flask and its long neck, or, still 
better, a long glass tube, permanently within the 
outer glass jar and fill the latter with water so that 
the whole flask is covered. A thermometer whose 
bulb is under the water will give the temperature of 
the water and the air within it, and, if the water be 
well stirred, all will have the same temperature. 

An early modification of this simple barometer was 
for a long time manufactured by expert glass blowers 
in Florence, and was called the Florentine experiment. 
In this arrangement the inverted flask was made quite 
small, and weighted so that it floated freely like a 
small balloon in a jar of water ; when the temperature 
of the water rose, or when the atmospheric pressure 
diminished, the air within the flask expanded and the 
density of the balloon diminished, so that it rose to 
the surface. If, however, the glass flasks are hermeti- 
cally sealed so that the air within them cannot expand 
and change their density to any extent, then, if the 
water in the jar becomes warmer, the flasks will de- 
scend, because their own density will then be greater 
than that of the water. If, again, the open mouth of 
the jar be hermetically sealed, inclosing air above the 
water, we have a new condition, viz., the external at- 
mospheric pressure has no longer any influence, while 
the changes of temperature have a twofold influence : 
by expanding the water its density is diminished, but 
by expanding the air above the water the quasi-atmo- 
spheric pressure within the jar is increased. These four 
combinations, namely, closed or open flasks floating 
Inclosed or open jars of water, formed what are known 
as the Florentine and the Stuttgart experiments with 
the Cartesian divers, and the phenomena that they 
exhibited were widely discussed by Europeans in the 
seventeenth century. — Monthly Weather Review. 



Onr Need* for Coast Defense. 
Gen. D. W. Flagler, Chief of Ordnance, has ap- 
peared before the Committee on Coast Defenses and 
has stated that about $59,000,000 would be required to 
furnish the guns, mortars, and all that is required by 
the Ordnance Bureau to complete the defenses of the 
twenty-eight ports for which projects have been ap- 
proved, including the fortifications on Puget Sound. 
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THE VNDEBGBOITirD TBOLLET STBEET BAIL'./AT IN 
iNEWj TOBK CITY. 

The Metropolitan Traction Company, of this city, 
having orpranized and put in operation their highly 
developed cable traction system, has now gone a step 
farther and installed an underground trolley system 
on part of its line, with the double view of work- 
ing the portion of the road now equipped there- 
with by electricity and of extending it in the near 
future to other portions of their line. 

For some reason the idea of an underground trolley 
system has been considered almost impracticable. 
Up to the present time the Buda-Pesth road and a short 
line known as the Port Rush road, near the Giant's 
Causeway, in Ireland, are the only two roads which 
have actually employed an underground electric trol- 
ley successfully for any length of time. Great diffi- 
culty has been feared from the entrance of dirt, 
moisture, snow, etc , into the conduit, destroying 
insulation, bringing about the formation of arcs, 
and involving other troubles. So true is this that a 
number of ingenious systems for avoiding these trou- 
bles have been devised and have been operated with 
more or less success experimentally, although they, 
naturally, are more complicated than the simple open 
conduit. The Metropolitan Traction Company has 
adopted the system of the General Electric Company, 
which is distinguished by great simplicity, depend- 
ence being placed more upon perfection of construc- 
tion than upon any especial design for its protection 
from interference with its general working qualities. 
The conduit proper is of the typical construction used 
for the cable roads. This construction has been fol- 
lowed with the object of supplying a conduit for a 
cable if the electric system should prove unsuccessful 
or undesirable. Through the conduit on each side 
the contact bars are carried by hangers. The contact 
barsare connected laterally with feeder wires placed 
just under the outer shoulder of the iron casting. 
In the more recent portions of the installation, the 
feeder bar is a wrought iron pipe 1% inches interior 
diameter and 3 inches exterior diameter. The pipe is 
inserted in 30 foot lengths and bonded at the ends 
with copper wire connections, bolted into the hanger 
slots. These pipes can be seen in our view of the cross 
and longitudinal section of the conduit and also in Figs. 
2 and 3. 

The hangers, of one of which we give a section, 
Pig. 3, depend upon a porcelain cup for their insula- 
tion, which cup is corrugated inside and out, and sits 
into a correspondingly corrugated cast iron cup, re- 
ceiving in its central aperture the iron hanger rod, all 
being secured together by cement. To the lower end 
of the hanger rod a socket is bolted, and to this the 
pipe, in its turn, is bolted, the end of the bolt in the 
pipe passing through a slot 1% inches long in order to 
provide for expansion and contraction by heat and 
cold. The head of the bolt is so shaped that it can be 
■introduced into the slot, when by a revolution of 90° 
the bolt is secured to the pipe as shown in our cut. 
Fig. 3. The hanger bar is IJ^ inches thick and 9 inches 
long, and the lower semicircular socket is attached to 
it by a swivel joint. This is the construction practi- 
cally settled upon definitely, subject of course to 
minor changes if anything better can be evolved. 

The electrical contact apparatus, termed the " plow," 
is attached to the car body and is built up of sheet 
steel, with wood and fiber insulation, its form gen- 
erally being a parallelogram. When it is remembered 
that the slot itself is only % of an inch wide, it will be 
seen how accurately the plow has to be constructed to 
correspond thereto in size. Its shank is ^V inch in 
thickness, giving a clearance of a little over J^ of an 
inch on each side. To construct the shank two sheets 
of steel \i of an inch thick are bolted together, and in 
the center and at the ends a central shoulder and end 
pieces are inserted for keeping them }4 inch apart, 
thus providing two passages between them of this 
width and 3 inches long going all the way down. 
This shank is 9J^ inches wide, and descends well into 
the conduit. On each side of the lower portion of 
the shank are carried the contact shoes, which are 
seen in various views in our cut, especially in Fig. 5. 
These are castings, each being 43^ inches by 2^ inches, 
and % of an inch thick. A single shoe is used on 
each side, although as many as three on a side hav*> 
been used experimentally. They are carried by sheet 
steel springs 2% inches wide, which press them ont- 
ward from the plow frame, as shown in Fig. 5. Under 
the influence of these springs they are pressed against 
the conductors with a pressure of about 7 pounds. 
The upper ends of the springs are clamped in place by 
b»]ts, wooden blocks and fiber sheet being used to in- 
sulate them from the plow frame. 

The exact disposition of these parts is seen in Fig. 5, 
The springs are held in place by compression and by 
the hooked upper end, which enters a mortise in the 
wooden block. The fiber sheet is shown directly back 
or to the right of the detached spring. The same cut 
shows a heavysheet of fiber descending down from the 
plow shank and between the springs to prevent any 
possibility of a short circuit. We have spoken of the 
cbaanels that extend through the shank of the plow; 



through these pass copper conductors insulated with 
mica and tape wrapping (Fig. 5), one conductor for 
each contact shoe. Between the ends of the conductors 
and the shoes the connection is made by safety fuses, 

' so that if too much current is put on, the burning out 
occurs at this point. 

At the present writing the system cannot be called 
experimental in the usual sense, as it has operated with 
uniform success for nearly an entire winter, as well as 
during the less trying summer weather anc^ the line 
is in daily operation and gives the greatest satisfac- 
tion. The Columbus and Lenox Avenue line is oper- 
ated from a power house at 146th Street near Lenox 

' Avenue. Here there are installed two multipolar 
dynamos, class B, of the General Electric Company, 

' which at one hundred revolutions give a pressure of 
300 to 330 volts each with an output of 1,300 amperes, 

I but in practice they have been speeded up to nearly 
150 revolutions, raising the voltage to 535. For each 
dynamo there is installed a 1,000 horse power cross 
compound Allis engine with Corliss valve motion, ex- 

j hausting into tho open air. To supply the engines 
there are two Babcock & Wilcox boilers, each con- 

! taining 100 four-inch tubes 18 feet long, with 42 inch 
drums % inch thick and 23 feet long and capable of 
working at 180 pounds. At present cars are run by 
electricity on this division from below One Hundred 

I and Sixteenth Street on Columbus Avenue to Lenox 
Avenue and One Hundred and Forty-sixth Street, but 
ultimately it is proposed to extend the electric system 
to other roads in the city. The Eighth Avenue road 

' is the next one of the old roads to be equipped. It 

! has been found that the conduits do not accumulate 
dirt, that the loss of current is not worse than on an 

'overhead trolley, and the conduit has proved to be 
practically self-cleaning, requiring to be swept out 
perhaps two or three times in a year, the natural 
flushing of the rain doing the greater portion of the 
cleaning. It is made, of course, self-draining. 

Fig. 4 is a cross section of the conduit drawn to illus- 
trate the relation of the cable and electric systems. It 
shows where the working and idle cable in the cable 
traction system are situated, and gives the position of 
the parts of the electric system very clearly. 

Manholes are placed along the line, never less than 
250 feet apart. At them are placed sewer connections 
for carrying off rain water. Over each insulator is a 
handhole beneath the street paving blocks easily 
reached by raising a few stones. 

Each car is provided with two 25 horse power motors, 
with electric heaters and electric lamps, including 
headlight. 

A very noticeable feature about the operation of the 
cars is their smoothness of operation. They start 
without the jerk which is so pronounced on the cable 
roads, and the extension of the system to other roads 
of the city will be a decided improvement on existing 
systems. The system is interesting also as not using a 
return grounded circuit, so that electrolysis of water 
and gas pipes will be avoided. 



The Non-reflllable Bottle. 

Bonfort's Wine and Spirit Circular of January 10 
contains an exhaustive article on the above vexed ques- 
tion from the pen of a writer who signs himself J. C. 
G. It opens with the remark that "for many years it 
has been the general belief that there has been sys- 
tematically practiced a fraudulent custom of substitut- 
ing an inferior grade of liquors in bottles originally 
containing a superior brand, resulting detrimentally 
to its reputation, aside from probable serious financial 
loss to those whose output is deservedly in good re- 
pute." - -^^ --.....-, . 

It is recognized by the trade that the only, effective 
way to prevent this fraud is to provide some mechanical 
device within the bottle which shall make itpractically 
impossible. A whole army of inventors have spent 
much time and money in the attempt to provide this 
much-needed device ; but at the present time there ap- 
pears to be no such bottle in the market as meets all 
the necessarily exacting conditions laid down by the 
trade. 

"There have been so many devices submitted for 
approval, and invariably objected to for one reason or 
another, that the trade seems weary of being im- 
portuned, and it is gradually beginning to consider the 
idea impracticable and to regard inventors as 'cranks ;' 
while the glass manufacturers, having been surfeited 
in the matter of making trial samples, are free to ad- 
mit they prefer not to be troubled by such work, and 
if they can be prevailed upon to do the work at all, 
they do it at their own convenience, which may mean 
a delay of weeks or months." 

It is necessary that the inventor, in seeking to pro- 
vide a non-reflUable bottle, should have a perfectly 
clear conception of every detail of tb« conditions which 
his invention is expected to n«et. As the matter 
stands, it is difficult for him to tell just exactly what 
the requirements of the trade are. He is informed : 

" First, that the present shape of bottles must not be 
materially changed. 

"Another tells him tiiatthis Is not a material objec- 
tion, provided the result is accomplished. 



" Second, if any liquid whatever may be introduced 
into the bottle it is fatal, as showing it may, in time, 
be refilled. 

't Another says if it takes ten or twelve hours to refill 
it, it is practicable. 

" Third, the cost must not exceed one cent. 

"Another says five cents. 

" Fourth, a perfect device in all respects is easily de- 
stroyed by boring the bottle, refilling it, and stop- 
ping up the hole, which may be readily concealed. 

" Another says that is no objection, as it would be 
quite as readily discovered as though a different bottle 
were used. It would require an artist in the glass line 
to do it so cleverly as to avoid detection ; and it is rea- 
sonable to suppose few, if any such, would be found in 
the business. 

" Fifth, it must be impossible to extract the device 
from the bottle. 

"Another says, provided the effort to extract it 
shall shatter the device so that its reinsertion, as a 
whole, is rendered impossible, such broken condition, 
or its utter absence, would be patent indication of the 
attempt orfactofrefiUment ; especially after the public 
were aware that such a device had been adopted as 
part of the bottle." 

It is pointed out that such contradiction is bewilder- 
ing, and di.scourages invention at the very outset. The 
trade owes it to itself to " formulate certain qualifica- 
tions," which may be easily recognized by inventors, 
and by which any new device shall be judged. 

In regard to the change in the shape of the bottle, if 
itis the attractiveness of the particular bottle that sells 
the goods, the advantage gained does not warrant the 
change ; but if it is the quality of the goods, it does. 

If it will take not less than ten or twelve hours to 
refill a bottle, it is "practical as to that feature, be 
cause an appreciable percentage of substitution is oc- 
casioned by laziness," and the vastmf jority would give 
up the practice if it consumed so much time. 

The cost of the non-refillable bottle should not be 
measured by that of the ordinary kind. If its cost be 
anything less than the cost of the present bottles, plus 
the present loss due to their refilling, it is practical in 
regard to this feature. 

As against the statement that it would be an easy 
matter to bore a hole in the bottle, refill it, and seal it 
up again, it is urged that : 

"The easiest way to convince one's self that this ob- 
jection is an error is to take the necessary tools and bot- 
tles to any dealer, show him how to do it, and see how 
long it will be before he can do it so cleverly as to avoid 
ordinary observation. He would rather give up the 
practice'ofsubstitution. Now, whethersuchaliole were 
sealed with glass or by the paper label, it would be 
readily discoverable by agents ; who, knowing that 
there was but one way to refill it, would always look 
carefully for such evidence ; and, if found, it would be 
tangible evidence of the attempt at, or fact of, refill- 
ment." 

The features which the trade demand as essential 
are summed up as follows : 

First, the bottle must be made of a material that 
will in no way taint the liquid. This precludes metal, 
rubber, celluloid, leather, etc., and limits us practically 
to glass. 

Second, its operative parts must be protected so that 
they may not be interfered with, or made inoperative 
by means of wire or other instruments. 

Third, it must be impossible to refill the bottle by 
submersion, orby shakingit so as to disarrange its ope- 
rative parts, or by forcing the liquid through the de- 
vice by pressure within any reasonable time. Of 
course if it can be so constructed as to absolutely pre- 
vent the introduction of any liquid whatever by said 
means, it is most desirable ; but if, on the other hand, 
it shall require such a length of time to successfully 
refill it as to preclude the probability of such attempts 
in the vast majority of cases, the device may be con- 
sidered meritorious ; but it remains for the trade to 
express itself on this point. 

Fourth, the exit of the contents must be compara- 
tively free and not seriously impeded. 



A $2,3S0 Dog. 

A record price for a dog was realized recently at the 
Birmingham Dog Show, at the customary sale by auc- 
tion of dogs which had been claimed at catalogue price 
by two or more persons. Mr. R. S. Williamson'.-J St. 
Bernard, Lord Hatherton, a young dog born in Feb- 
ruary last, which is said to be the best St. Bernard 
ever exhibited, was catalogued at $1,050, but, after a 
spirited bidding, the dog was disposed of for $2,350 to 
Mr. Joseph Royle, of Manchester. 



The suspension bridge at Niagara Falls is to be re- 
placed'with a steel arch bridge, wholly contained with- 
in itself, which will consist of a main arch span 840 feet 
long and two shore spans, that on the American side 
to be 190 feet long and the span on the Canadian side 
210 feet in length. The arch span will consist of an 
open parabolic rib 26 feet in depth, with a rise of 105 
feet at the center. The roadway will be 46 feet in the 
dear. 
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CHASE'S ELECTBIC CTCLOBAMA. 
Despite their artistic value and the great cleverness 
employed in their construction, the most beautiful 
panoramas have got beyond the limits of success. 
Ceding to the taste of the day, one has been converted 
into a circus, another into a skating rink and still an- 
other into a bicycle track. 

The invention that we are about to describe in a 
geaeral way seems destined, if the hopes of the in- 
ventor shall be justified, to bring panoramas into 
fashion again and to assure them, in the future, new 
success and a less ephemeral existence. 

The idea of Mr. Chase, a resident of Chicago, who 
has been working several years in the improving of 
his apparatus, turns to account the most recent pro- 
gress and discoveries in the way of panoramic photo- 
graphy, projection apparatus, electric lighting, kineto- 
scopes, kineuiatographs and all other systems that per- 
mit of faithfully representing the phenomena of motion 
and life, as well as landscapes and views of inanimate 
objects. 

The possibility of causing a large number of views 
to pass before the spectator within a very limited 
space of time, and of imparting life to them at will, 
gives a cyclorama a true animation and a remarkable 
diversity that is absolutely lacking in ordinary pano- 
ramas. 

Mr. Chase utilizes an ordinary panorama, but one 
in which the spectators stand upon the floor of a 
cylindrical chamber 100 feet in diameter and 30 in 
height, upon the walls of which are thrown photo- 
graphs placed in a projection apparatus suspended 
from the center of the ceiling, after the manner of a 
chandelier. 

In Fig. 1 we give a general view of the panorama as 
conceived by the inventor, and as it was realized upon 
a smaller scale in 1894, with experimental ap- 
paratus, at the Chicago Fire Cyclorama. Fig. 2 
."hows the projection apparatus in, its entirety. 
Fig. 3 exhibits the mode of construction of the 
suspended platform upon which are situated the 
operator, the projection apparatus, their carriages 
and the electric lamps that light such apparatus. 
It will be understood that nothing is more easy 
than to convert an ordinary panorama into an 
electric cyclorama. It suffices to paint the back 
canvas white and to suspend Mr. Chase's projec- 
tion apparatus in the center of the hall. 

The apparatus, suspended in the center of the 
panorama by a steel tube and guys of steel wire 
(Fig. 3), is 8 feet in diameter and 10 in height. 
The operator stands in the center upon a circular 
l)latform, and is surrounded by an annular table 
supporting eight carriages, upon which are 
mounted the projectors, lanterns, kinetoscopes, 
kinematographs and all the arrangements neces- 
sary for imparting life to the scene and producing 
the transformations. 

Each projector is supplied by a special electric 
lamp, and the conducting wires that lead the 
current pass through the suspension tube. The annu- 
lar table carries the commutators and the rheostats 
through which the light is regulated according to the 
effects to be produced. 

The projectors are provided with iris diaphragms 
that permit of obtaining vanishing effects, and night, 
auroral or twilight ones. These projectors, eight in 
number, are double, thus permitting of the prepara- 
tion of a view and focusing it while the spectators are 
looking at another. The change of pictures is not 
effected until everything is 
well regulated. 

Very accurate regulations 
of the carriages that support 
the projectors permit of per- 
fectly adjusting the views 
and of bringing them to a 
focus in order to obtain the 
continuity necessary for an 
illusion. The eight positive 
photographic views that pro- 
duce a panorama 300 feet in 
circutuference and over 30 in 
height are, together, about 
seven feet in length and eight 
inches in height. 

The rays emanating from 
each of these projection ap- 
paratus are such that they 
would overlap, did not a 
frame fixed to the lenses and 
carefully regulated once for 
all suppress those parts of 
the views that would en- 
croach one upon another 
without such precaution. 

When the immovable pano- 
rama is well regulated, it is 
possible at will to animate 
such or such a part by pro- 
jecting upon it, through pro- 
cesses already applieil under 
Other circumstances, moving 



clouds, moon light effects, ships in motion, naval 
battles, etc. 

Upon combining this apparatus witli the Edison 
kinetoscope or the Luraiere kinematograph, it would 
be possible to impart life to a street by projecting 
upon it the passing of a procession, the march of a 
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terested those whose privilege it was to be present 
thereat. 



Fig. 3.-PLATF0RM FOE THE OPERATOR AND PRO- 
JECTION APPARATUS SUSPENDED IN THE CENTER 
OF THE HALL. 




THE PROJECTION APPARATUS. 



regiment, etc. It was in August, 1894, that Mr. Chase 
made his first experiments at the Chicago Fire Cyclo- 
rama. A panoramic photograph 4 inches in height 
and 32 in length was projected cycloramically upon a 
circular screen 156 feet in circumference and 15 in 
height. 

According to the Western Electrician, from which 
most of these details are borrowed, this preliminary 
experiment, although crude and not carried out in 
adequate proportions, much surprised and in- 




Tbe Terrors of a First Night. 

The Cornhill Magazine gives the following graphic 
account of the anxiety attending the introduction of 
a new play to a critical audience : 

There is a passage outside our stage door, and there 
I go for a walk. It is perhaps fifty yards long, and up 
and down it I trudge like a convict taking exercise in 
a prison yard. The gallery door opens on to it, and 
higher up there is a slit for passing scenery through 
that looks down on to the stage. Some of the scene 
shifters stand there looking in ; hot gusts of air and 
the voices of the actors rise up through it. But from 
the front of the house absolute silence ; neither laugh- 
ter nor applause, nor any sign of existence what- 
ever. For any sound that rises, so far as I can judge 
at present, the third act might as well be played to 
emnty benches. Up and down the passage I dolefully 
trudge, supported by one of the company who feels 
for my misery and apprehension. We talk gravely of 
everything but +he piece ; he tells me of his early 
career and struggles, and I listen sympathetically. I 
feel inclined to tell him something of mine, l)ut con- 
elude that after all he is seeing somethii g of them for 
himself. Another joins us and observes solemnly, "I 
need scarcely tell you that your play depends entirely 
on its last act." I am much indebted to his penetra- 
tion, I'm sure ; I reply mournfully that I know that 
very well. Most plays do. 

As the act draws to its close one or two people slink 
out of the gallery door. It's all over, I feel ; let me go 
home and go to bed — let me try and forget I ever was 
mad enough to think the wretched thing was going to 
be a success. But my good friend takes me kindly by 
the arm and says that the act is ending, and we 
had better go down on to the stage. Exactly 
like the chief and most inconsolable mourner at a 
funeral, I go down the stone stairs and shuffle 
along the sloping side of the stage among people 
who make way for me, and at whom I dare not 
look. I feel a hundred years old, a broken man, 
that I shall never get over it. I go to my old 
place at the wing, and find there the master car- 
penter, who is smiling. Very strange, but even 
as I go to my place I am at once conscious of the 
presence of the old grateful fluid sympathy and 
interest I felt so strongly during the fir.«t act. 
There it is back again, making the footlights 
burn the brighter, vivifying as with a gas the 
whole scene. 1 know instinctively by its presence 
that the last act is all right —that it has more 
than pulled us through, though at present the 
applause has not begun. As the curtain falls and 
is raised again and again, the master carpenter 
bends forward and listens. "That's all right, 
sir," he says confidently. "I've seen so many 
first nights, and always know when the applause 
is genuine. That's all right, sir: you take my word 
for it." And so it seems, for the company are all called^ 
and I am called. I have a vision as I bow of a house that 
seems all in white standing up and clapping. It looks 
to me somehow hke Martin's picture of "The Plains 
of Heaven," with all the long rows of angels. The ap- 
plause continues when the curtain is finally lowered, 
and some one from the gallery calls " Spee-eech !" No 
one responds to the invitation, and we are free to go 
home to bed, with the happy con.sciousness of having 
all of us scored a success— author and actors and even 
the master carpenter. As I 
go home across Trafalgar 
Square in the clear still night 
I cannot help thinking of the 
many pens scribbling away 
at that moment in the news- 
paper offices, nor can I keep 
myself from speculating, with 
a certain sickening apprehen- 
siveness, as to what tfeey are 
all going to say. That is one 
of the many trials and terrors 
of the theater — that your first 
nights are never over. There 
is the terror of the play itself 
— whether it is g»ing to suc- 
ceed or not with the audience; 
then comes the fear of the 
morning papers, and then the 
evening, and then the week- 
lies, each bringing its own 
particular load of apprehen- 
sion. 



Fig. l.-GENERAL VIEW OF THE CHASE ELECTRIC CYCLORAMA. 



During 1894, 3,315 patents 
relating to electricity wero 
granted in Great Britain, the 
United States, and Germany. 
Of these 1,130 were British, 
being one-twentieth of all 
British patents, 1,704 were 
American, and 481 were Ger- 
man. 
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TATLOB'8 LIFEBOA^T. 
The lifeboat shown in the illustration is intended 
more especially in its construction and arrangements 
for storing provisions, water and clothing, to be car- 
ried for use in case a vessel has to be abandoned at [ 
sea. It has been patented by W. 
H. Taylor, of Narragansett Pier, 
R. I. The boat is divided for its 
entire length into two parts by the 
keel and centerboard box, the for- 
mer of which extends from the bot- 
tom of the boat up to the second 
bottom or floor, the centerboard 
box extending still higher. By this 
division the boat, under the floor, 
is converted into two watertight 
compartments, which are filled with 
airtight metallic tanks, all of wiiich, 
except the tanks at the ends, are 
provided with caps screwing into 
collars in the floor of the boat. 
These tanks are adapted to be used 
for provisions, water, clothing, etc., 
and if need be, on naval vessels, 
with ammunition. This boat may 
be launched in any shape, as she 
quickly frees herself of water 
through valves in the sides of the 
centerboard box, and is therefore 
self righting and baling. The 
tanks answer also for the purpose 
of keeping tlie boat from sinking, 
if it should get stove. The center- 
board box is strengthened by cast- 
ings held by bolts passed through the keel and by stay 
rods, while the metal centerboard, which Is adapted to 
be readily raised and lowered, has vertical glots to cor- 
respond with the castings, making the entire construc- 
tion very strong. The boat has been approved by the 
board of supervisors of steam vessels. 



tween the Black Sea and the Caspian, most of which 
has been butjim perfectly explored, while only a small 
fraction of the known highly productive territory has 
been commercially worked. During 1894 the wells 
near Baku produced 38,000,000 barrels of oil, the pro- 




BAEU AND ITS OIL WELLS. 
The accompanying engravinj!, for which we are in- 
debted to Globus, gives us a very good idea of such 
a fire as sometimes occurs in the naplitha spring re- 
gion near Baku. The danger of fire in this region 
is so great that every 
precaution is taken ; 
smoking is prohibited, 
and the lamps used 
during night work are 
carefully closed, but in 
spite of all this there 
is an occasional confla- 
gration. Some time 
ago a fountain of naph- 
tha shot up suddenly, 
carrying with it many 
stones, which destroyed 
the electric lamps, and 
in a minute the whole 
column of naphtha, ex- 
tending to the heavens, 
had taken fire. No 
earthly power can do 
anything to stop such 
a fire ; water would 
only give fresh power 
to the flames. All day 
the clouds of thick, 
black smoke rose, cov- 
ering everything in the 
neighborhood and mak- 
ing it seem like night, 
until the fire had de- 
voured all that it could 
find to feed upon. The 
wooden planking over 
the excavations is cov- 
ered with earth and 
sand to prevent such 
casualties. 

The crude naphtha Is 
carried from the reser- 
voirs, the largest of 
which can hold 6,C00,- 
000 poods (216,000,000 
pounds), in pipes to the 
'• Black City," where 
we find a whole forest 
of smoking chimneys. 
The buildings, streets, 
trees, men and animals 
are covered with soot 
and smoke. The work- 
shops and refineries ex- 
tend far along the shore 
of the Caspian Sea. 

The oil fields of which 
Baku has thus far 
been the principal cen- 
ter extend for a dis- 
tance of 700 miles be- 



TAYLOR'S LIFEBOAT. 

duction in the same year in the United States being 
50,000,000 barrels. Besides this the production from 
other districts in Russia was considerable, the area of 
oil territory being ofiicially estimated at 14,000 square 
miles. There are also many evidences of oil and na- 
tural gas strata beneath the Caspian Sea, to the east 
of which the territory is rich in ozokerite, or natural 
paraflin wax, which has within recent years found an 
important use as an insulator for electric wires. 

In the oil districts of Russia the wells yielding the 
most oil are all less than 800 feet deep, yielding oil gen- 
erally in the form of a fountain or so that it may be 




NAPHTHA WELLS NEAR BAKU. 



baled out, and the wells are much larger, being some- 
times of a surface diameter of 24 inches. The yield of 
some of these wells has been so enormous as to seem 
almost incredible. From one well sunk in 1886 the 
flow reached 2,750,000 gallons a day before it was con- 
trolled by the engineers, on the 
fifteenth day, and from the largest 
well yet known, sunk in 1893, the 
flow for the flrst few days exceeded 
4,000,000 gallons per day. 

The Russian oil differs largely 
from the American oil, the latter 
producing about twice as much 
kerosene or lamp oil as the Rus- 
sian, while the Russian oil in ordi- 
nary lamps gives a smoky flame. 
This, however, may be corrected 
by lamps designed especially for 
its consumption, and affording a 
more perfect supply of air to the 
flame. The residuum of the stills 
is also well adapted as fuel. All 
the oil produced in the Baku region 
for foreign use has now to be trans- 
ported by rail to Batoum on the 
Black Sea, a distance of about 400 
miles, and with railway facilities 
none of the best. 

The relative capacity of the Rus- 
sian and American supply was 
touched upon in a recent number 
of the London Engineering as fol- 
lows : 

" Now that the adequacy of the 
Russian supply, in face of an evident falling off of 
the American production, has been shown, and the 
probability that ere long we must still further have 
to depend on Russia has been indicated, it is of im- 
portance to consider what steps should be taken by 
the Russian producers to render their oil more readily 
available to users in this country. For use as fuel, 
the Russian astatki— the residuum from their stills 
after distilling off the light naphtha, lamp oil, and 
lubricating oils— is sufficiently well known to insure 
its employment when sufHciently cheap to replace 
coal, or in cases where liquid fuel can be more readily 
1 used, but the principal 

field lies in the lamp 
oil, and the only means 
of insuring its use is 
the introduction of 
suitable lamps sufH- 
ciently easy to manage, 
and, above all, suflH- 
ciently low in price to 
bring them within the 
reach of the masses. 
Such an innovation is 
by no means impossible 
of realization. It was 
found possible in the 
sixties, when American 
petroleum commenceil 
to displace the colza 
and other oils whicli 
were previously in use, 
and would probably be 
still more simple at the 
present time, when less 
prejudice has to be 
overcome. 

"The perfect organi- 
zation of the American 
producers has hitherto 
had the effect of secur- 
ing to them the prin- 
cipal markets of the 
world, and it would be 
difficult to organize an- 
other trust having any- 
thing like the wealth 
and power enjoyed by 
the Standard Oil Com- 
pany of America. Even 
they, however, cannot 
control the market in 
the face of a constantly 
falling supply of the 
raw material, and a well 
arranged attempt on 
the partof the Russians 
could scarcely fail to 
give them a largely in- 
creased outlet for their 
enormous supply. Even 
the agreement which 
has so often been re- 
ported as about to be 
signed between these 
great rivals would be 
by no means a false 
step on the part of 
either." 
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Transatlantic Passenger Traffic. 

With steerage rates of 35s. to 42s. for the passage 
from this country to the States, and correspondingly 
low rates for the second class cabin berths, one would 
have expected a large accession to traffic in 1895. The 
official returns issued lately show an improvement 
on the abnormally low total of the previous year; but 
when comparison is made with normal years, the total 
of 96,558 cabin and 358,560 steerage passengers is 
found to be less in the one case by 35 per cent and 
in the other by 33 per cent. Five years ago there 
were 144,178 cabin and 371,593 steerage passengers, 
and in the following year — when the Chicago exhi- 
bition was open — the numbers were still higher, but 
since then the totals have dropped, although, as we 
have said, there was in 1895 an improvement of 4,000 
cabin and 70,000 steerage passengers on the figures of 
.1894. We must, therefore, assume that the induce- 
ment of low rates has been counteracted bv the strin- 
gency of the immigration laws, perhaps, also, by the 
less satisfactory views entertained as to labor pros- 
pects in the immediate future in the States. Even 
two years' figures, however, cannot be taken as indi- 
cating any trend, and we must, therefore, confine our 
consideration to the steamship working. The reduc- 
tion in passengers is mostly from the Continent, for 
the companies who have experienced distinct de- 
creases are chiefly those sending ships occasionally 
from different ports. The regular liners have not suf- 
fered to the same extent. The withdrawal of the oc- 
casional emigrant steamer is shown by the fact that 
only 793 trips were made to New York in 1895, as com- 
pared with 879 in 1894 and 975 in 1893. Thus the num- 
ber of cabin passengers per steamer last year was 133, 
as against 105 and 135 in the two previous years, while 
the number of steerage passengers per ship was 336, as 
against 314 and 374. 

The revenue per ship might have been almost the 
same as two years ago had not rate cutting operated 
to the contrary. As to the relative positions of Liver- 
pool and Southampton, the latter has increased its 
total cabin passengers from 35,303 in 1894 to 37,494 in 
1895, due solely to the gain of the American Line. Liv- 
erpool has practically remained stationary, the c;ibin 
total of the Mersey ships for 1895 being 30,649. Of 
course the Southampton steamers include the few 
cabin passengers from Bremen and Hamburg, Both 
ports experienced a decrease on the figures of 1893, but 
the Liverpool recovery is less pronounced. Time and 
again it has been pointed out that the new steamer 
has the preference, and this is partly the reason why 
the American Line, with their new St. Paul and St. 
Louis, have increased their total in greater proportion 
than any other line, 3,586 cabin and 3.675 steerage pas- 
sengers having been carried in excess of the total of 
1894. They come within 3,700 cabin passengers of the 
Cunard total, although they have six trips less; and 
again, it should be remembered that four Cunard 
steamers are engaged for three American liners, a great 
difference in respect of capital. Each line, of course, 
must have a stand-by steamer. The Cunard top the 
list again, with the American next, and the White Star 
third;'but figures will be more readily consulted if we 
tabulate the totals of the principal lines ; 
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gers 40 f>er cent were carried by British -owned steam- 
ers and to percent of the emigrants. — Engineering. 

♦ « « » » 

Tbe New East River Bridge. 

Chief Engineer L. L. Buck, of the new East River 
Bridge Commission, has forwarded to the War Depart- 
ment, at Washington, for approval the preliminary 
data of the proposed bridge, showing the clear height 
above mean tide and the encroachment of the piers 
upon the river. On the Williamsburg side the bridge 
will land about two blocks above the present Broadway 
Perry house, and on the New York side the approach 
will be between Broome and Delaneey Streets. Mr. 
Buck's report to the commissioners, which was 
adopted on January 89, favors a six track bridge, with 
two elevated tracks in the middle and two trolley 
tracks on either side. The total width is to be 118 feet, 
and to accommodate the roadway and walks it will be 
necessary to place them over the railways instead of 
on the outside of the trusses, as originally proposed. 
Mr. Buck thinks this can be done without exceeding 
a live load of 10,000 pounds per linear foot, but he will 
raise this amount by 30 per cent to provide for future 
contingencies. The scheme contemplates a loop ter- 
minal at each end for the car lines. 

It is suggested that the park commissioners and 
other interested parties be requested to ''co-operate 
in the removal of all buildings for the length of the 
bridge approaches, for the purpose of making small 
parks of the land not occupied by these approaches." 
It is calculated, as regards the trolley lines, to run 
the cars across the bridge singly or in trains made up 
of a motor car followed by three or four trailers. 

As soon as the general plans sent to the war office 
have been approved, the full working details of the 
bridge will be prepared. 

< I I I »i 

Preservation of the Palisades. 
The most magnificent piece of natural scenery near 
New York is the Palisades of the Hudson River. For 
a distance of fourteen miles, the river is bordered on 
its west bank by a wall of solid rock varying from 
350 to 550 feet in height, to which the name Palisades 
has long been applied. The cliffs rise from a narrow 
shore at the river's edge, and from their summit the 
ground gradually descends to the westward toward 
the valley of the Hackensack. The material of the 
Palisades is traprock, used extensively for paving aijd 
road making, and the rock is being thrown down in 
great quantities by blasting ; is sold for municipal and 
other uses. A special commission has been appoint- 
ed to propose measures to prevent the destruction of 
the great cliffs, and, as a result of their efforts, a bill 
has been presented in the House of Representatives 
authorizing the purchase by the Federal government 
of ten thousand acres of land along the edge of the 
Palisades, and corresponding bills have been passed 
by the legislatures of the States of New York and 
New Jersey, ceding the jurisdiction over this ground 
to the United States government. 

In preserving the Palisades, the Federal government 
will merely perform another act in its character of 
preserver of objects of national interest, such as the 
Yellowstone National Park, Gettysburg and other 
battle fields of the civil war. The region along the 
edge of the mighty cliffs can be made a park of sur- 
passing beauty. At Niagara Falls there is a State 
reservation on the American side and a correspond- 
ingly protected portion held by the Canadian govern- 
ment on the Canadian shores to protect the Falls from 
injury. 

As regards practical availability of the region, it is 
provided that it shall be open to the use of the State 
militias of New York and of New Jersey. 



The North German Lloyd, Hamburg- American, Cu- 
nard and Anchor Lines all have steamers sailing from 
the Mediterranean, which, with other Continental 
lines.^bring up the total of emigrants, but these need 
not be referred to. It is interesting to note, further, 
that the Cunard ships, on an average, took 336 cabin 
and 388 steerage, the total number of trips being 56. 
The American Line steamers made 50 voyages and 
took 333 cabin and 393 steerage passengers each trip. 
This is 40 cabin passengers per voyage more than in 
the previous year. The White Star took 331 cabin 
and 603 steerage passengers. The latter company has 
always had a large company of emigrants in their 
ships, as the table suggests. The French steamers 
made 54 voyages, taking 140 cabin and 305 steerage 
passengers per ship; and the Hamburg-American 93 
voyages, taking 113 cabin and 334 steerage passengers ; 
and the North German Lloyd 130 voyages, the aver- 
ages being 83 and 341 respectively. But in the last 
two instances it should be stated that intermediate 
steamers are frequently sent carrying only emigrants, 
so that while the number of emigrants per ship com- 
pares favorably with British ships, the number of 
cabin passengeis is necessarily less. Of cabin passen- 



Soapsuds on the Waves. 

Some experiments have recently been made, says 
Railroad Gazette, which show that soapsuds will re- 
duce a sea almost as well as oil. This was first triad on 
the Scandia, an English steamer, in a storm on thaAt- 
lantic. Having no great quantity of oil, the maKer 
dissolved a large quantity of soap in water, which was 
discharged over the bow. The effect was nearly in- 
stantaneous, the height of waves being so diminished 
that the vessel could be managed without difficulty. 
Captain Le Gall, of the French steamer SeniSgal, sail- 
ing the Adriatic, was struck by a squall and used soap 
and water with same result. He used three kilo- 
grammes of soap dissolved in 70 liters of water. The 
solution when dripped over the bow made a quiet 
space about 10 meters wide, preventing the waves from 
breaking over the vessel. 



A CONTEMPORARY makes the statement that the 
greatest Corporation on earth is the London and North- 
western Railway Company, of England. It has a 
capital of $595,000,000 and a revenue of $6,500 an hour; 
has 3,300 engines, and employs 60.000 men. Everything 
is made by the company — bridges, engines, rails, car- 
riages, wagons, and an innumerable lot of other things ; 
even the coal scuttles and wooden limbs for the In- 
jured of its staff. Repairs to the permanent way cost 
1130,000 a month. 



Pror. Herkomer's Nev^ Art. 

On the afternoon of January 38, at the rooms of the 
Fine Art Society, in London, Prof. Herkomer, R.A., 
gave a demonstration and explanation of his '• New 
Black. and White Art," says the Evening Post. Prof. 
Herkomer spoke as follows : 

The black and white art, which I now present to 
painter and public, is new from nearly all points of 
view. It is patented under the definition of "an im- 
provement in artistic printing surfaces," and not the 
least part of the novelty lies in the fact that this 
" printing surface " is the result of a peculiar treat- 
ment of an artist's painted handiwork. Thus, prob- 
ably for the first time, the painter has it in his power 
to do black and white work, diffusible by the printing 
press, without departing from his accustomed methods 
of work, for I give him "paint" to manipulate with 
the "brush." He has no new technicalities to acquire, 
such as are needed for the production of various forms 
of engraving — technicalities that have hindered many 
an artist from taking to "plate work." I will describe 
the working of this new invention. 

First, then, on the polished surface of a copper plate, 
which is coated with silver, the artist paints his pic- 
ture with a thick black pigment resembling printer's 
ink. In the production of this painting he uses brush- 
es, leathers, stumps, dabbers, pointed bits of wood, 
his finger tip, or anything, in fact, that will enable 
him to get the desired effect. So far, you will note, it 
is a positive process, requiring, therefore, no reversion 
of the subject on the plate— an inestimable boon to the 
artist. Although the further development ol the pro- 
cess requires that the ink shall remain wet, the artist 
need in no way hurry himself, as the ink I have invent- 
ed for this method of work practically never dries. 
But I rather think the artist will rely on rapidity of 
work for success, as he will find response to the touch 
so very perfect. On examination of the painted plate, 
it will be seen that the ink is on the surface in differ- 
ent degrees of thickness. In this variety of depth in 
the ink lies the first vital point of the invention. The 
artist need in no way think of this necessary con- 
dition ; it comes without conscious effort in the mak- 
ing of his tones and gradations. 

This printed surface, with the ink still wet, or soft, 
is now dueted over with a particular powder — dusted 
thickly until neither the black paint nor the brighter 
parts of the plate are visible. A knock on the back of 
the plate will cause much of the superfluous powder 
to fall off, but by no means enough. Therefore, a soft, 
broad, camel hair brush has to be used to brush the 
surface gently and in all directions, until no more 
powder conies off. As this powder contains both coarse 
and fine particles, it will be found that it has stuck to 
the various parts in the most discriminative way — that 
is, the coarser grain has adhered to the parts where 
the ink happened to be thick, and the finer where the 
ink was less, such as in the gray or light tones. The 
importance of this discrimination cannot be overesti- 
mated, as it affects so materially the quality of the 
printing surface. We have now, at this stage, a paint- 
ed picture dusted with a powder which granulates the 
painted touches in perfect proportion to their depth 
of tone, without, however, in any way altering their 
autographic character. But it causes the paint 
to cover new technical ground, and is the first step- 
ping stone toward the conversion of the painted sur- 
face into a printing surface. I may mention that the 
ink used is composed of German black and a mineral 
oil, and that the powder is composed of an inert and 
an active ingredient — the one to give granulation and 
the other conductibility. 

We now enter the third stage and take of this 
granulated surface a "metallic mould," or, in other 
words, an electrotype. Such is the conductibility of 
this surface that (all things being right) in ten minutes 
a blush of copper spreads over the whole surface when 
subjected to the electric bath. This settles in and re- 
peats the most minute crevices and interstices. The 
electric current and quality of the bath for this par- 
ticular work is a matter of careful exporiment, but 
when once successful, is absolutely certain it its action. 
The plate is left in the bath until the copper deposit 
is as thick as an ordinary printing plate, which may 
mean anything from six to ten days, a<?cording to the 
thickness required. In taking the plate out of the 
bath it will be seen that the deposit of copper has not 
only gone over the edges of the original plate, but 
that the new, deposited plate is thickest nearest the 
edges. By filing the edges we are enabled to separate 
the deposited from the original painted plate, and in 
the deposited plate we get an exact negative or mould 
of the painted and powdered surface, from which, by 
the ordinary methods of copperplate printing, a per- 
fect reproduction of the original painting is obtained. 
That is the process. 



The sum of $33,500 has been subscribed toward de- 
fraying the expenses of the meeting of the British 
Association at Toronto, Canada, in 1897. Ten thou- 
sand dollars is contributed by the Dominion govern- 
ment ; $7,500 by the Provincial government ajid |5,000 
by the city of Toronto. 
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AN EFFICIENT CAB FENDER. 
The illustration represents a fender designed to pick 
up, without danger to life or limb, a person caught in 
the path of a moving ear to which the improvement 
has been applied. It has been patented by Charles 
A. L. Da Quesnay (.address in care of Canal Bank), 
New Orleans, La. Two braced standards are at- 
tached to each end of the car, the upper end 
of each standard having ears with vertical 
pin apertures and its lower end having a 
rod-receiving aperture. The side bars of an 
open frame are connected by pins to the 
upper ends of the standards, and on the 
lower portions of the side bars are rigidly 
connected sleeves on which are upper and 
lower lugs, as shown in Fig. 3, the upper lugs 
being connected to the lower cross bar of 
the frame by braces. Pivoted at their front 
ends to the lower lugs are longitudinal 
brace rods, whose rear ends are threaded 
and adjustable by means of sleeve-like nuts, 
as shown in Pig. 2, in the apertures in the 
lower ends of the standards, and the front 
end of the fender frame may be raised or 
lowered in relation to the roadbed by the 
adjustment of these nuts. The fender 
proper, covered with netting, is pivoted 
near the lower ends of its side bars to the 
lugs or ears near the front ends of the side 
bars of the other or supporting frame, spiral 
springs holding the front end of the fender 
low down. Tlie rear end of the fender is 
bent to form a pillow or cushion when 
struck by the head and shoulders of a per- 
son falling upon it, the fender then swing- 
ing back upon its pivotal support, and stop exten- 
sions of the rear fender bar resting upon cushioning 
springs on the side bars of the supporting frame. 
Across the front end of the fender is a flexible strand 
of solid round rubber, to prevent injury to the limbs 
of any one struck thereby, the fender being tilted 
to horizontal position as a body falls upon it, thus 
raising the front end of the fender high enough to 
prevent the dragging of a person's feet. 



Dr. Draper, of the latter observatory, states that, 
considering the cyclonic nature of the storm, these 
readings show a fairly close approximation. Local in- 
fluences and the vertical oscillations of the barometer 
in a storm of this intensity produce variations between 
the readings of different instruments in any one city. 
Two barometers placed one on the windward and one 




tube ; and the former will rise proportionately. The 
fluctuations are marked on a chart by an ink pencil 
attached to the reservoir. The normal height of the 
mercury in the tube and reservoir is shown by dotted 
lines A, A'. In the storm of the 6tb inst. the outflow 
of mercury was so great that the top of the reservoir 
was carried below the bottom of the fixed tube, as 
shown in the accompanying cut. At the 
moment when the contact between the tube 
and reservoir was broken there was a rush 
of air to fill the vacuum in the upper bulb 
of the tube, and this was so great that a 
portion of the mercury was thrown violent- 
ly against the top of the tube, breaking it 
completely off, and letting the mercury 
drain out of the tube. A similar accident 
happened to the barometer at the New 
York Herald office in this city, except that 
the great fineness of the tube in this case 
prevented a rush of air and mercury suffi- 
ciently powerful to fracture the upper bulb. 
The range of these very fine instruments 
was based upon 30 years' readings, and it was 
reasonably supposed to cover any possible 
variations from the normal barometer of 
39-96 for this locality. 



CURIOUS COLLAPSE OF A BAROMETER. 

The highest velocity of the wind and the lowest 
barometer on record in New York City, for twenty-one 
years, both occurred during the great storm of Thurs- 
day, February 6. As recorded by Mr. Dunn at the 
local Weather Bureau station, the wind varied be- 
tween 64 and 72 miles per hour, and it rose at times as 
high as 80 miles dur- 
ing the fiercer gusts. 

The phenomenal 
fall in barometric 
pressure was made 
memorable in the 
oflice of the Scien- 
tific American by 
the collapse of its 
self-recording baro- 
meter—a fine instru 
ment, made by the 
Draper Manufactur- 
ing Company, of this 
city. Among the 
many cards taken 
from this instru- 
uientduring the nine 
years that it has 
done continuous 
duty, there is only 
one which shows any 
approach to the read- 
ing of February 6. 
The card for Febru- 
ary 8 of the preced- 
ing j'ear shows a 
reading of 3860; the 
instrument at the 
time of its collapse 
on Thursday, the 
6th inst., recording 
38-57. 

The lowest record 
at the Central Park 
Observatory for the 
past thirty years is 
38'43, which was ta- 
ken at 9 P. M. on 
February 5, 1876. 
The occurrence of 
these lowest barome- 
ters on almost iden- 
tical dates, viz., the 
5th, 6th and 8th of 

February, is noteworthy. The reading, as taken by 
Mr. Dunn at the down-town observatory, was 38'80; 
at the Draper Manufacturing Company's office, 152 
Front Street, 28-66 ; at the Scientific American 
Company's office, 28-57 ; at the New York Herald 
office, 28-55; and at the Central Park Observatory, 28-60. 



DU QUESNAY'S CAR FENDER. 

on the leeward siiie of a large building would vary in 
readings, for the reason that on the windward side 
there would be an increase of pressure resulting from 
the banking up of the atmosphere by the resistance of 
the building, and there would be a decrease of pres- 
sure on the leeward side resulting from the partial 
vacuum caused by suction. 

We present a cut showing the general features of 
the barometer in our office and tiie causes which led 
to its collapse. It consists of a glass tube about three 
feet in length, which is rigidly fixed in a vertical posi- 
tion and is provided v/ith an enlarged receiver at its 
upper end. This tube is filled with mercurj-, and its 
lower end, which is open, dips into a tube or reservoir 
containing the same metal. This reservoir is suspended 
on two spiral steel springs and has freedom of vertical 
motion. When the pressure of the atmosphere di- 
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minishes, a portion of the mercury flows out of the 
tube into the reservoir, and this, becoming heavier by 
that amount, stretches the springs and falls a propor- 
tionate distance. 

An increase in atmospheric pressure will force a cer- 
tain amount of mercury out of the reservoir into the 



HoTP Harness makers Work L.eatlier. 

"Place your leather in clean water until 
it is dampened two-thirds the way through," 
says Harness. " Then take a piece of burlap 
and wet it. Wrap the stock in this for six 
hours, or over night. This process does not 
soak the leather with water, hut simply puts 
it in a mellow condition, from which it will re- 
tain the crease and finish. When taking your leather 
from the cloth in which it is wrapped, take only tliat 
which you can work before it will dry out. You will 
then take off the top edges (if they are to be taken off), 
then crease your stock and take off the bottom edges. 
After this is done lay the stock out on a bench to dry. 
After it is thoroughly dry, apply a weak solution of 
sal soda (only strong enough to cut the grease). This 
may be done with a sponge. Apply the blacking with 
a stiff brush, rubbing it well. After it has remained 
in this state for ten minutes, you will give the flesh a 
coat of tallow (rubbed in well with the hand). After 
it has remained in this state over night, you will then 
take a glass slicker and go over each strap with the 
flesh side up. After this is done, take a coarse piece of 
clothand wipe until clear of grease. Leather prepared 
and finished in this manner will stand the test of water 
and continual usage, and still retain the crease and 
flnish. There should be great caution used in apply- 
ing soda, as it is not a good thing for leather, to say 
the least. In making a custom job I would recom- 
mend glass for clean- 
ing the flesh of lea- 
ther. Leather to be 
used for folds should 
be taken down to 
the desired thickness 
while the leather is 
dry, as you will be 
less liable to spoil 
them while drawing 
them through the 
splitting machine. 
No strap should ever 
be creased while it is 
dry, for leather that 
is creased while drj- 
will not have a crease 
on it after it has been 
used for a short 
time." 

»-♦-• 

Huiuidlty In Dwell- 
ings. 
It being granted 
that humidity in 
dwellings is the 
cause of many dis- 
eases, the following 
simple method of 
testing, which has 
been suggested by 
the Lyon Medical, is 
interesting. It di- 
rects that doors and 
windows of the room 
must be closed to 
prevent the entrance 
of exterior air and 
that a piece of fresh 
quicklime should be 
left in the room for 
twenty-four hours. It claims that in an ordinary 
room, if three-quarters of an ounce of water is ab 
sorbed by the lime, the room may be considered un- 
healthy. The amount absorbed is determined, of 
course, by weighing the lime. Our authority, unfor- 
tunately, fails to state the size of the room. 
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RECENTLY PATENTED INVENTIONS. 
Engineerins:. 

Refining Zinc— George M. Holstein 

and John D. James, Pulaski City, Va. A process of and 
apparatus for refining zinc spelter and separating there- 
from the lead, patented by these inventors, is based on 
the specific gravity, the melting points, and the volatiliz- 
ing points of the two metals, andprovidesthereforspecial 
furnaces and r^orts. The furnace firee are designed to 
be so regulated as to keep the retorts as nearly as possible 
at the temperature at which zinc volatilizes, lead requir- 
in<^ a slightly greater heat to volatilize, and the lead 
in melting collecting at the lower part of the retort, 
this part of the retort being exposed to the air, which 
chills the metal and diminishes ebullition. The volatil- 
ized zmc passes over a bridge into a condenser. 

Zinc Refining Furnace.— George M. 

Holstein, Pulaski City, Va. For better carrying out the 
above process this invention provides a furnace designed 
to save fuel, the front ends of the retorts being made 
lower than their back ends, to cause the lead to flow to 
the front, where there is an externally exposed dam, the 
molten metal llowing out only through a tap hole, and 
the condensers being arranged to open only in the top 
part of the front ends of the retort. All the operations 
are conducted from the front, and the lead may be drawn 
off from time to time without stopping thefurnace. Zinc 
dross, galvanizers' waste, or other forms of zinc or zinc 
trimmings may be treated in the furnace. 



Railivay Appliances. 

Car Fender.— John F. Girtler, Brook- 
lyn, N. Y. In this device a main frame, which may be 
readily applied to and removed from the dashboard, sup- 
ports a swinging platform adapted to rock forward and 
rearward, a spring-pressed guard being normally locked 
in place by the platform. When a person is struck by 
the moving car, and falls back upon the platform, a guard 
frame is swung up by springs, to prevent the person fall- 
ing out of the fender. The entire fender may be readily 
swung up into folded position. 

Car Fender and Brake.— George 

W. Beard, Baltimore, Md. This fender is located entirely 
beneath the car platform, the front edge of which is 
cushioned by a hollow elastic tube, and the fender has a 
front or tripping frame, which, on coming into contact 
with an obstruction in the path of a moving car, adjusts 
the fender in position to catch and retain a person 
caught. The fender is also pivoted to a vertically mov- 
able frame provided with brake shoes, the fender and 
brake being automatically lowered by the action of the 
tripping frame, although they may be lowered at will by 
pressure upon a treadle on the car platform. 

Car Door.— John J. Mulligran, Vicks- 

burg,Miss. This invention provides a light and water 
proof freight car door, preferably made of metal, which 
may be conveniently slid over the door opening to closed 
position, the door being guided and having only a sliding 
mnvement, while it is provided with a lock and automat>- 
iCiilly locks itself when closed. 

Car Window VENTirjATOR.- Charles 

wnitlow, Washington, D. C. This is a device which may 
be readily applied to or removed from either end of a 
window, and so adjusted as to admit air In any desired 
quantity, the incoming air being protected by external 
hoods. The device may be compactly stored when not 
in use, and has independently adjustable ventilating sec- 
tions so guarded as to avoid excessive draught upon the 
rear section of the ventilator. 

Railway Frog.— Edward N. Gri^- 

ware, Caseville, Mich. This invention relates to devices 
for shifting or setting the frog similarly to the tongue of 
the switch, that the joint between the main line rails and 
siding may be closed as completely as possible. Pivoted 
to a base plate attachable to the rails is a frog having its 
opposite ends adjacent to the rails, sheet metal stops 
with bent up central portions being secured to the base 
plate on opposite sides of the frog. The device is simple 
and inexpensive, and the parts are not liable to become 
deranged or broken by hard usage. 

Fish Plate Lock.— Albert E. Treri- 

towsky, St. John, Canada. This is an improvement 
whereby one of a pair of fish plates is provided with 
lengthwise keyhole slots to receive the bolts that attach 
it to the rails, being locked in place when engaged by the 
bolts by a removable device. The locking device con- 
sists of a curved spring having a portion which engages 
the bolts and another portion which engages the wall of 
the slot, a prong or finger of the spring entering the slot 
and engaging the slidable splice. 



Electrical. 

Telephone System.— Wallace A. 

llouts, Parker, South Dakota. A call box i s provided 
with a revoluble wheel and a revoluble indicator, accord 
ing to this improvement, a spring having its ends secured 
to the wheel and the indicator being wound up by the 
rotation of the indicator relatively to the wheel, the wheel 
operating a circuit-breaking mechanism. The improve- 
ment is designed to dimini-^h the employes of a central 
ofiice, and provide a simple and eflicient call box and au- 
tomatic switch, whereby any call box may be operated to 
work the switch and connect one telephone with any 
other of the series in the system. 

Battery.— Charles J. Hirlimann, Fort 
Lee, N. J. The jar of this battery has interior flanges. 
and the zinc element extends around the interior of the 
jar, while the carbon element comprises two cup por- 
tions having perforated walls, there being a fiange on the 
upper portion of the carbon element adapted to rest on the 
tinges in the jar, and t>iere being two ears on the carbon 
element to which line wires may be connected . The carbon 
element presents a large surface to the action of the ex- 
citing medium, presenting practically a two-cell battery 
in one jar no larger than the ordinary single cell jar. 

Fuse Holder and Lightning Ar- 
rester.— Harry A. Lewis, Norristown, Pa. This is an 
improvement in devices for automatically cutting out the 
line of an electric circuit when the current is excessively 
increased. A fusible wire is made to form part of the 



line, this wire being designed lo be burned out with too 
great current, and the invention provides means for easi- 
ly inserting and removing the fuse block and an auto- 
matic device for grounding the excessive current, the im- 
provement embracing two slotted binding posts in the 
slota of which are spring-Clamping devices, a fusible wire 
connecting the posts. 

Electric Railway.— AugostCasazza, 

Hoboken, N. J. This invention is for a conduit line road 
in which the line wire is made up of a series of in- 
dependent insulated sections, an automatic switch bring- 
ing the several line sections in and out of the circuit as 
the car passes along the track, so that the line wire is prac- 
tically dead and harmless. The switches are operated 
by an independent local circuit, preferably energized by 
a storage battery on the car, so that they may be worked 
without reference to the line circuit, the entire system 
being designed to be certain of operation, durable, and 
little likely to get out of repair. 

Signaling and Switching.— John D. 

Taylor, Chillicothe, Ohio. This is in part an improve- 
ment upon a former patented invention of the saice in- 
ventor, providing improved mechanism for operating the 
rail switch, arranging the circuits so that an accidental 
cross will not lead the current to a switch or signal where 
it is not wanted, providing for reversing the switch-ope- 
rating motor to avert the possibility of failure of arrest of 
its operation at the right point, and reducing the number 
of wires to operate a switch and signal plant. 



mechanical. 

Paper Making Machinery. — Alfred 

H. ymith, Wilmington, Del. This invention provides an 
improved guide for the felts and wires of paper-making 
machines, comprising reciprocally balanced rollers adja- 
cent to the guide roller and connected with its sliding 
bearing, the auxiliary rollers receiving the sides of the 
felt or wire, so that ou the oblique travel of the latter 
either roller is overbalanced, and the bearing is shifted to 
change the position of the guide roller to correct the 
movement of the traveling wire or felt. The improve- 
ment affords a very sensitive apparatus to correct the 
tendency of the felt or wire to run to one side. 

Distributing Gear.— James T. F, 

Conti, Paris, France. For controlling the supply of 
steam, compressed air, etc., in operating accessory ap- 
paratus simultaneously with the actitm in the motor cyl- 
inder, this invention provides a series of valves arranged 
in circular series and provided with segments, a lever 
mechanism comprising a segmental arm being movable 
into engagement with the several valve segments, and 
there being means for imparting a rotary movement to 
the arm, and a stop to prevent its complete rotation. 

Elevator Power Wheel.— George 

S. Fonts, San Jose, Cal. This invention is an improve- 
ment on a former patented invention of the same in- 
ventor, and comprises a revolving drive wheel pulley 
having movable clamping sections operated by cam sur- 
faces normally held from turning with the wheel, the 
cam surfaces being capable of a partial revolution, and 
being adapted to be set to release the clamping sections 
at different portions of the circumference of the pulley. 



Aericultural. 

Cultivator. — Harm H. Franzen and 

Rudolph Haschemeyer, Qolden, 111. This is a machine 
which, in addition to the beam and cultivator blades, 
has an auxiliary cultivator rotatably mounted and driven 
by contact with the ground, being attached to the beam 
in a manner to pass between the hills. The ordinary 
cultivating blades operate in the usual manner as the 
machine advances, cultivating the ground at each side of 
a row of hills, while the other or weeding cultivator cul- 
tivates the ground crosswise adjacent to each plant to 
eradicate all weeds, it being designed to cultivate a field 
at one passage of the machine. 

Transplanter.— Joseph 8. Ober, 

Ridgeley, Md. This is a pneumatic device, in which a 
transplanting cylindrical shell, with sharpened lower 
edge, adapted to be forced down around and over the 
plant, is connected with and forms a part of an air pump, 
the pulling up of the piston of which forms a partial 
vacuum to assist in withdrawing the plant^from the 
earth, while the forcing down of the piston compresses 
the air and tends to force the plant from the shell with- 
out injury to its foli^e. 

miscellaneous. 

Bicycle Air Pump.— Willis H. Os- 

trander, Boston, Mass. This is a pump which cannot be 
detached from the bicycle, its barrel being formed of one 
of the tubular brace bars of the frame, while the piston 
rod is guided at its upper end in a branch of a hollow 
saddle post, the operating handle being arranged to lie 
normally below the saddle. An elastic tube, normally 
held along the brace bar, is connected with the discharge 
end of the pump, and has at its outer end a nipple 
adapted to be inserted in the air valve of the tire. 

Street Cleaning Machine.- Clinton 

Beckwith, Herkimer, N. Y. This is a machine to be 
operated by power for simultaneously sprinkling the 
street, taking up and removing the dirt, disinfecting it, 
and discharging it at intervals. The machine has an in- 
clined elevator or carrier trunk or casing whose lower 
end has a rearwardly diverging mouth into which is dis- 
charged an air blast and aqueous spray through a wide 
spreading nozzle impinging against the road bed. the 
same blast also blowing a disinfectant into the trash. 
The air blast may be used either with the water spray 
and disinfectant or alone. 

TuRPENTi_,xi. Hack. — Edward Blount, 
Quitman, Ga. This is a tool of scoop-like shape with 
curved cutting edges for making the requisite cuts in 
trees, and the tool is formed, according to this improve- 
ment, with a shank which permits its ready attachment 
to and removal from the handle. The hack is thus made 
reversible, so that one edge can be used after the other, 
and less frequent sharpening will be required. 

Ball Fountain Pen.— Sirus E. Koch- 

endarfer, Hollidaysburg, Pa. This is a tubular marker 



or pen for marking boxes or packages, the cap at 
one end of the tube holding the marking fluid having 
a drawn-in flange within which flts an outwardly project- 
ing ball, against which bears a spring-actuated preeeer. 
An annular pad held by the presser prevents the too free 
passage of the marking fluid to the sphere, which forms 
the marking device, and yet permits the pressure upon 
the sphere to regulate the amount of marking fluid sup- 
plied. 

Album. — Felix Reifschnelder, Brook- 
lyn, N. Y. This invention relates especially to photo- 
gr^h albums which have removable leaves, and pro- 
\ides for the leaves lying flat when the album is opened. 
Inexpensive and durable devices are also provided for 
removably securing the leaves in the binding, whereby 
one or more of the leaves, or all of them, may be readily 
placed in position in the album or removed therefrom. 

Perfuming Device. — Frederick G. 

Fisher, Battle Creek, Mich. For perfuming and scent- 
ing the air of rooms, this invention provides a simple 
and inexpensive mechanism for utilizing the perfume in 
the most economical manner, the perfume being held in 
a pivotally mounted receptacle from which it is dis- 
charged in a continuous and regulated manner, accord- 
ing to the adjustment, by a specially arranged clock me- 
chanism. The perfuming device may be constructed as 
a separate instrument, but is preferably embodied in a 
time piece. 

Binding for Books.— Carl A. Evertz, 

Brooklyn, N. ST. This is a binding especially designed 
for employment upon heavy sheets or leaves, such as 
the thickened leaves of sample books, albums, scrap 
books, etc., the leaves being provided at the bound edge 
with a reinforce or hinge strip of cloth or similar ma- 
terial, and the reinforce being attached to the next ad- 
jacent leaf or sheet, to dispense with the sewing or 
kerflng. 

Bale Tie Fastener. — Edmund A. 

Jablonsky, Brooklyn, N. Y. The bale tie bands or 
hoops, according to this improvement, are connected by 
end loops with hooks adapted to be hooked one upon 
the other, the hooks having at their hook ends laterally 
projecting lugs adapted for engagement by the prongs of 
an unfastening lever, whereby a bale may be con- 
veniently opened without cutting or destroying the tie 
fastener. 

Covering FOR Runways, etc.— Frank 

J. Lennon, New York City. In the runways of stables, 
by which horses pass from one floor to another, and 
for other similar uses, this invention provides a floor 
covering designed to afford a secure foothold and pre- 
vent slipping. It is formed of narrow elastic strips of 
rubber or similar material, put on in tubular or looped 
form, and with their edg^ overlappina:, thus protecting 
tho. fastening devices by which the strips are held in 
place. 

Screen. — George D. Henry, West 

Grove, Iowa. This screen contains a removable panel 
constituting a fly trap, while not interfering with the ex- 
ternal appearance of this section of the screen, the trap 
also having a bait holder which will ,be Inaccessible to 
the flies and a concentrating chamber into which most of 
the flies will find their way, provision being made for 
readily emptying the trap of the flies caught. 

Folding Cot.— Edwin F. Tilley, New 

York City. This is a cot which m^y be easily folded 
into compact form, to take up the least possible space. 
It consists of a mattress frame to which end posts are 
connected by links, the frame having extended angle 
irons formed with notches in each portion to receive two 
parts of the respective posts, the dual connection afford- 
ing a more secure and rigid structure. 

Broom.— James Bowell, Port Arthur, 

Canada. As e, new article of manufacture, this inventor 
provides a broom of broom com and a fabric web, the 
latter extending lengthwise and from side to side about 
centrally of the broom, and being held in such position 
by the binding wires or threads. The broom is thus de- 
signed to sweep the flnest dust, and the fabric forms a 
backing for the layer of broom com at either side, the 
efficiency and wear of the broom being thus greatly in- 
creased. 

Window Sash. — Charles C. Miller, 

Brooklyn, N. Y. To prevent rattling of , the sash in its 
casing, on account of atmospheric changes, this inventor 
provides a yielding attachment for the side rails, and to 
which the weight cord is attached. It comprises a metal 
boxing adapted to slide in the casing and a metal shell 
secured to the side rail of the sash, while springs secured 
to a reinforce strip in the shell bear against the inner 
surface of the boxing. The shell and boxing are bo 
connected that the sash may be readily removed when 
desired. 

Folding Baby Carriage.— George 

Mayer, New York City. This carriage is designed to 
fold both longitudinally and laterally, and to be of more 
simple construction and more easily operated than baby 
carriages heretofore made. The axles are formed of 
jointed sections, and a coupling extending from one 
axle to the other is capable of folding laterally with the 
body portion of the vehicle, the end portions of the 
body being also jointed and mounted to swing f orwardly 
and rearwardly. 

Washboard Holder.— James A. W. 

Sears. Escanaba, Mich. This holder has telescopic sec 
tions adapted for adjustment upon each other for any 
width of washboard, there being at the end of each sec- 
tion clamping devices for fltting the holder upon the 
washboard and attaching it to a tub of any diameter, in 
such manner that the washboard may be conveniently 
swung into and out of the tub as desired. 

Puzzle.— Stephen A. Bartlett. Dt^mar- 
est, N. J. This puzzle is designed to imitate " Chickens 
in the Garden," and comprises a suitable base on which 
is a circular casing in which is arranged a series of 
channels around a goal, a pen, and gates swinging open 
in one direction controlling the ends of the channels. 
The balls are made to travel in the various channels by 
tilting the base, and considerable skill is called for to 
thus assemble the balls at the goal. 



Designs. 

Paper Cutter. — James Slater, New 

York City. This design Is for a paper cutter shaped to 
simulate the heel, instep, and pointed sole of a slipper, 
with a high and small heel and highly aiched instep. 

Brush Core.— Henry M, Livor, New 

York City. This design has a cylindrical core, with a 
helical groove in its cylindrical surface, the groove hav- 
ing at intervals widened and deepened portions. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, aixd date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

La Mec anique Generale Americaine. 

By Gustave Richard. Paris : J. B. 

Bailliere et Fils. 1896. Pp. 630. 

4to. 1441 illustrations. Price $3.40. 
This work has special reference to the machinery and 
industry reprraented at the Columbian Exposition of 
1893. The illustrations are very largely obtained from 
trade catalogues. It will without doubt serve a useful 
purpose in giving French manufacturers a better idea of 
our machinery and manufactures. 

How TO Shoot a Revolver. A simple 
and easy method of becoming: an ex- 
pert revolver shot. Bv Major Wil- 
liam Preble Hall, U.S.A. Wash- 
ington : The Army and Navy Regis- 
ter. 1895. Price 50 cents. 
The author has a well deserved reputation as one of 
the best revolver shots in the United States, having won 
six of the medals the government awards each year 
to the best revolver and carbine shots in the cavalry. 
This little pamphlet is certainly deserving of a large cir- 
culation, for it has been proved repeatedly that the aver- 
age soldier and policeman, the police especially, are ex- 
tremely bad shots with a revolver. 

Transactions of the American So- 
ciety OP Mechanical Engineers. 
Vol. XVI. New York : Published by 
thf? Society. 1895. Pp. 1209. 8vo. 
326 illustrations, portrait. 

This portly volume gives, in addition to the proceed- 
ings of the various meetings of the society, a series of 
most valuable papers, which are freely illustrated, read by 
members of the society. Among these papers are articles 
on improved forms of steam separators, centrifugal gov- 
ernor, drawing office appliances, some tests of the 
strength of spruce columns, stresses in the rims of pulleys 
and fly wheels, rail pressures of locomotive guiding 
wheels, rustless coatings for iron and steel, the theory of 
the moment of inertia, the development of electric tram- 
ways, a portable disinfecting plant, a new shaft governor, 
new forms of friction brakes, pipe covering tests, effi- 
ciency of boilers, etc. 

Shop Kinks and Machine Shop Chat. 
A series of over five hundred practi- 
cal paragraphs in familiar language, 
showing special ways of doing work 
better, more cheaply and more ra- 
pidly than usual. By Robert Grim- 
shaw. M.E., etc. New York : Nor- 
man W. Henley & Company. 1896. 
Pp. 393. With 322 engravings. Price 
12.50. 

This work, by the well known and popular author, 
Robert Grimshaw, is one of those that seems to possess 
the capability of taking the ordinary workman, to a cer- 
tain extent, out of himself, and of causing him to leave 
the grooves of conservatism and to originate his own 
methods. The book, in other words, is of the sug- 
gestive order. In its well printed pages we find described 
any number of excellent methods and hints for the ma- 
chinist presented in the lively style which has become 
identified with the author. Many illustrations are given 
and each hint consists of a paragraph with full tj-pe head- 
ings, so that anything can be readily found. But one por- 
tion of the work which we must commend especially is 
the index, to which some thirteen closely printed pages 
are given, making a most complete reference table for 
the somewhat varied matter contained in the book, l^e 
illustrations, of which there are 222, are fresh and new, 
and excellent examples of the illustrator^s art: As an 
excellent example of the author^'s style, hfe dash and the 
personal element strongly presented, we refer to the con- 
cluding sectionunder the heading "Emergencies." But 
it is not fair to note only a single section; everywhere 
throughout the book will be found excellent suggestions 
put in the same practical and graphic style. Correct 
treatment of files, a new style of center gage, illustrated, 
the evils of the set screw, good and bad types of boiler 
calking tools, straightening bent taps, are samples of 
the matter treated. The book will meet with apprecia- 
tion from all interested in mechanics. 

Bicycle Repairing. A manual com- 
piled from articles in the Iron Age. 
By S. D. V. Burr. New York : David 
WiHiam?. 1896. Pp.166. Price $1. 
This excellent and fully illustrated work is peculiarly 
timely. It describes various repairs which have to be 
executed on bicycles, incidentally, of course, touching 
largely upon the construction of the modem cycle. The 
author's well known standing as an engineer and writer 
has been supplemented in the production of this work 
by suggrations and information from manufacturers of 
bicycles. With a view to future editions, an invitation is 
extended to all who are interested in the subject to send 
in further information and suggestions. It must not be 
supposed that the work is intended only 'for bicycle re- 
pairers ; it will be of considerable interest and value to 
the owners of bicycles, enabling them to execute their 
own repairs or possibly to intelligently supervise their 
execution by others. The intelligent cyclist wants to 
know his wheel, and wants to feel that he can recognize 
its needs in case of accident or of adjustment. This 
book in popular style will put him in possession of pre- 
cisely the points he requires, and will help him to know 
whether repairs have been executed properly and what 
is a reasonable charge for the same. 
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^U0me09 and "T&evsonaL 



The c'narife for Insertion under this head is One Dollar a tine 
Sor each uisercion : about ei^ht worda to a line. Adver* 
tisementt must be received at publication oj^ce as early <m 
Thursday TuorniTi*; to avpearinihe fodowing week's istue. 



Marine Iron Works. CbtcaKO. Catalofrue free. 
*' U. S." metal polisti. [ndiaDapulis. Samples free. 
Presses & Dies. Ferracute M.ach. Co., Bridpeton, N. J. 
Handle & Spoke Uchv. Ober Lathe Co,CbaKrtn Falls.O. 
Want Mach'y to manuf . on royalty. Box 56, Troy.N.Y. 

Screw maclilnes, milliiur macnines, and drill presses. 
The fiarvin Macb. Cx).. I.aie^ht and Canal Sts.. New York. 

Use the Housb Security Cash Recorder. Entirely dif- 
ferent from a Cash Register. Houeb Cash Recorder Co., 
Sprin^eld, Mass. 

The best book for electricians and beginners in elec- 
ti'icity is " Rxperimental Science,'* by Geo. ^I. Hopkins. 
By mail. f4 ; Munn 4 Co.. publisherg,361 Broadway, N. Y. 

Wanted— An experienced compression ice machine 
engineer. Must be sober, industrious, and thoroughly 
reliable. Send address to F., Station 6. Philadelphia. 

n?"Send for new and complete caraiopue of Scientific 
and other Books for sale by Munn & Co.. ,S6l Broadway, 
New York. Free on applioation. 




WeBES 



HINTS TO CORRESPONDENTS. 

Names and Aildi'ess must accompany alt letters, 

or no attention will be paid thereto. This is for oui 

information and not for publication. 
Rercrciices to former articles or answers should 

give date of paper and page or number of question. 
liiqiiii'ioM not anewereu in reasonable time should 

l>e repeated ; correspondents will bear in mind that 

some answers require not a little research, and, 

though we endeavor to reply to all either by letter 

or in this department, each must take his turn. 
Bii yo's wishing to purchase any article not advertised 

in our columns will be famished with addresses of 

houses manufacturing or carrying the same. 
Special Wrilleii liilor'iiintioii on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Soiciitilic Aitioi*i<':iii Sii|i|»li>tiieiii8 referred 

to may be had at the office. Pnce 10 cents each. 
ISo4ikK referred to promptly supplied on receipt of 

price. 
IVIiiii>i-al« sent for examination should be distinctly 

marked or labeled. 



(6725) 0. P. K. asks (1) how to fasten 

carbon on to copper or brass feo it makes a good electri- 
cal contact. A. Electroplate the carbon with copper and 
if necessary solder the copper or brass connections 
thereto. The simple contact connection should suffice. 
2. How many feet of No. 33 wire (A. W. G.) have a re- i 
sietance of 17 ohms ? A. Approximately, 822 feet; practi- 
cally, a less quantity will probably give the resistance 
named. 

(6726) H. S. asks for the conducting 

power of aluminum compared with gold or copper for 
lightning rods or poiuta for rods. A. The modem views 
of lightning protection do not make the true condactivity 
of the rod the only factor in its efficiency. Some con- 
sider iron as good as copper. The Scientific Ambbican 
Supplement, Nob. 596, 906, 976, 998, and 1035, gives most 
excellent papers on the subject of lightning rods, and we 
refer you to them for fuller treatment of the subject. 
Price 10 cents each by mail. Aluminum has about six- 
tenths the conductivity of copper. It would make fairly 
good points. 

(6727) A. W. asks how to make a sim- 
ple electromagnet. A. For information concerning elec- 
tromagnets we refer you to our Supplement, Nob. 182, 
7S7, 778. 779, 780, 781, 7&4, 785,786, 788, 789, price 10 cents 
each by mail. 

(6728) H. W. C. asks : What can I put 

inco glue that has been disiolved in wliisby but does not 
remain liquid when temperature gets below 70° ? I do 
not want to use acids, as they weaken the glue. A. Try 
the addition of glycerine or of alcohol. 



TO INVENTORS. 

AH experience of nearly fifty years, and the preparation 
u£ mTe than one hundred thousand applications for na- 
tents ai home and abroad, enable us to understand the 
laws ani^ practice on both continents, and to possess un- 
equated facilities -for procuring patents everywhere. A 
synopsis of the patent laws of the United Statesand all 
foreign countries may be had on application, and persons 
contemplating the securing of oatents, either a( home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive faciliiies for conductine the business. Address 
MUNN & CO., office Scientific American, f(6l Broad- 
way, New York. 



INDEX OF INVENTIONS 

For wblcb Letters Palenl of Ike 
Dulled Slates were Uranied 

February 11, 1896, 

AND EACH BEARING THAT DATE. 

[See note a tend or list about copies of theae patents. I 



Alarm. See Burglar alarm. 

Animal trap, Burton & Bberhardt 554.3S8 

Armature for Induction motors, A. E. Oushman. . 554,617 

Atomizer valve. W. H. WiRmo re 554,432 

Auser.earth, J. W. Kenevel 554,492 

Axle, carriage, E. P.Jordan 554.520 

Axle lubricator, H. Miller K4,451 

Axle, vebicle, H. M. Pi,well....: 554.536 

Bae. See Seed ba^. 

Bake pan, J. P. Belden 554„')02 

Batb. See Turklsb bath. 
Battery. See Voltaic battery. 

Battery, W. S. Doe 554,247 

Bearine, antifriction, A. O. Barnes. .; 561,570 

Bearing, ball, A. W.Straub 554.629 

Bed. Invalid. S. J. Conkwrieht 554,580 

Bedstead, metallic, L. Coburn 554,477 

Belt, E.Cooper 554,478 

Bicycle brake, B. S. Hall 554.419 

Bicycle brake, automatic. W. R. Elliott 554,416 

Bicycle frame. (^ E. Tomlinson 554,465 

Bicycle holder, J. J. McKanna 554,464 

Bicycle saddle, Dodds ,fe I'homson 554,337 



Bicycles, electric lamp holder for, E. D. Rockwell 554,459 

Billiard cue cbalk apparatus, H. Llebrelch 554,625 

Bit. SeeCountersinkinBblt. 

Boats, antlcapslzing and llf e-savlng appliance for 

small, W. Von ftudlKer 554.349 

Boll er, C. T. Toulmin 554,183 

Boilers, preventing scale In steam, B. McCabe .. 554,530 
Bolt. See Self-locking bolt. 

Bottle. W.C.Jerome 554.518 

BottjeiT. W. Richards 564,498 

Bottle stopper. C. H. Davis 564,389 

Bowline alleys, ball runway for. W H. WlKelns.. 551,611 
Box. See Clear box. Distributing box. 

Bracelet. J. P'orshelm ... 564.417 

BraidlnKmachlne, F. . Relnbardt 564,309 

Brake. See Bicycle brake. Car brake. 

Brake apparatus, automatic fluid pressure, 1'. J. 

Hoean 654,623 

Brake lever, dilTerentlal, J. A. Brill 554 ,234 

Bread raising apparatus, G. W. Cowan 554.479 

Brldee, draw, a. B. Jennings 554,390 

Brush for cleansing, scraping, T. l^'lnne 554,339 

Bug and flea trap, (t. Ipeon 564,490 

Burglar alarm, electrical. C. Coleman 554,505 

Burner. See Lamp burner. Locomotive oil 
burner. Refuse burner. 

Button, D. B. Seward 554.544 

Button, link cuff, J. W. Ifahr 654,483 

Cable clip. Cover & Tlbblts 654,335 

Caiipering instrument, G. W. Mings 554.524 

Can. See Oil can. 

Cap, G. HIrschberg 554,600 

Car and air brake coupling, automatic, O. Le- 

compte 554.621 

Car brake. R. H. Black 564,434 

Car brake, A. H. Fox Ij54,507 

Car brake, P. Gabler 664,593 

Car buffer, railway. T. L. McEeeu 554,496 

<;ar coupling. O. Z, Coutant 554,413 

Car coupling. M. M. Decker 554,336 

Car coupling, H. Raymond 554.426 

Car coupling. W. F. Richards 554.310 

Car coupling, J. A. Roosevelt 5.'»4,538 

Car coupling, J. F. Smith .... 554,547 

Car coupling, M. Wells 554.610 

Car. dumping, W. McMahon 554,531 

Carfender, W. D.Gold 554,487 

Car fender, H . Parpen 554,301 

Car fender attachment. R. Mulr 554.625 

Car fender, automatic. D. F. Manning 664,496 

Carfender or guard, H. Schweers 554,462 

Car reptacer. R. B. Hawkins 554.512 

Car roof. P. H. Murphy 554,287, 554,288 

Car wheel, T. P. Murphy 564,526 

Cars, platform construction for street or other, J. 

A. Brill 554,2.55 

Carding engine feeder, J. F. Geb . . 554,486 

Carving, routing and mortising machine. T. D. 

Cbok 554,333 

Casting moul d, metal, W. H. Smethers 554.380 

Castings, machine for cleaning, H. Beeg 664,473 

Chair. See Piano chair. 

Chairfan attachment, rocking, J. A.Gerlemann.. 5.M,597 

Check protector, G. W. Beebe 654,613 

Cigar box. W. F. Fuchs 654.592 

Cigar fillers, machine for forming continuous, J. 

Dela Mar 554,636 

Cigar machine, J. Reuse 554,606 

Cigarette machine, H. Bohls 564,576 

Clasp. See Letter clasp. 
Cleaner. See Dish cleaner. 
Clip. See Cable clip. 

(Clothes line support, J. Pagllughl et al 554.347 

Ciothes line support, Phllhps * Class, Jr 654,497 

Clothes pounder, G. A. & E. R. Crocker 654,440 

Clutch, friction, J. M. Dodge 554,683 

Coal dust firing apparatus. C. Wegener 554,327 

Combing machine, Gunerman & Hchacht 554,265 

Commutator brush, O. P. LoomlB 654,369 

Condenser and aerator, steam. E. Rowe 554,539 

Condenser, steam, H. A. W heeler 664,384 

Converter, pneumatic, C. d. Price 664,457 

Copying machine. Browning & St. John 554,237 

Corn b usklne machine, G, S. Gunt^ersen 664,261 

Corn, snapper and fodder cutter. Chapman & 

Crelder 664,241 

Countersinking bit, J. H. Henry 554,443 

Coupling. See Car coupling. Car and air brake 
coupling. Pipe coupling. Tblll coupling. 

f 'reamer gage and Indicator, W. M. Gartsbore 664,269 

Crimping tool, F. Westerbeck 654,554 

Crusher. See Ore crusher. 

Culinary device, W. J. Schneider 564,316 

Current regulator, automatic, S. C. C. Currle 554,414 

Currents, regulating phase relation of altemat' 

ing, B.J. Berg 554,230 

Curtain and pillow sbam supporter, window, E. 

W. Farnham 554,619 

Curtain fliture, M. T. & M. E. Bentley 564,330 

Cutter. See Tire bolt cutter. 

Cycle wheel decorative attachment, H. T. Swan.. 5S4.400 

Cyclometer, J. Roggtoger 664.460 

Decoy. W. Kunselman 664.368 

Desk, A. Munich 654,462 

Dlpoer.H.M. O. Thode )554,550 

Dish cleaner, A.M.Uneer 654,324 

Distributing box and fuse plug, P. S. Brown 564,438 

Door fastener, N. H. Colweil 554,615 

Doors, device for automatically controlling clos- 
ing hatchway or other, E. F. Jackson 654.617 

Dougb preparing and shaping machine, H. P. 

W.Hneg 554,273 

Draught equalizer. S. A.Miller 554,285 

Dredging machine, S. A. Hill 654.610 

Drier. See Lumber drier. Malt drier. 

Dry kiln, V. L. Emerson 564,251 

Drying machine, wadding, O. E. Drown 554,586 

Duplex tube, J. T. Thorpe 654,322 

Dustpan and ventilator, combined. F. M. Rector.. 564,6^ 

Elastic fabrlcs,_produclng, B. PlecDner 654,636 

Electric cable, T. Gullleaume 654,263 

Electric conductor conduit. Fuller & Kinney 554,631 

Electric conductors, machine for connecting, H. 

J. Savory 654,641 

Electric beater or rheostat, Eraemer & Eruger. . ■ 564,632 

Electric light cabinet. B. L. Slocum 664,379 

Electri.'; machine controller, dynamo, Knight & 

Darley,Jr 554,276 

Electric motor, J. H. Guest 664,366 

Electric motor con troller. W. B Potter 654,307 

Electricswltcb.H. B. Whitehead 654.557 

Electric system, three wire, Hewlett & Potter... 554,270 
Electrical converters, automatic cut-out for, W. 

J. Greene 554,6(» 

Electrical dlstrlbutlan, J. Burke 664,240 

Embroidering macUne, R. T. Smith '. 664,428 

Engine. See Rotary engine. 

Engine, E. Ortmann 554,532 

Engine controlling mechanism, J. L. Heald 654,340 

Excelsior machine. D. A. Helkel 564,2^ 

Bzerclsing machine, F. Hulsmann 654,636 

Extension table, E. S. DUwortb 654,361 

Eyeglasses,J. J. Bauscb 564,227 

Eyelet, B. Kempshall 554,624 

Faucet and fliter, combined, Linke & Gould 664,281 

Feeders, transferring, J, Burke 654,239 

Felt boot, T. S. Very 554,468 

Felted headwear, E. E. Rowland 554.3T8 

Fence. J. K. Etter 564.441 

Fence machine, H. H. Feldmann 654,333 

Fence post, L. Middleton 664,391 

Fence stay, O. Whitehead 654,560 

Fender. See Car fender. 

Fifth wheel, T.J. Herring 554,268 

Fifth wheel, J . Parent 654,533 

Fifth wheel. T. G. Read 554,376 

Fifth wheel, vehicle, T. Nesom 554,345 

File, B. Bennett 664.674 

File, letter or bill, Gottwals & Bills 554.S61 

File, paper, S. A. Douglass 664,382 

Pile, paper, B. A.Sharp 55»,600 

Filter, J. M.Robinson 654,81? 

Filter, liquid, T. Linke 554,280 

Filter, liquid, Linke & Gould 564.279 

Fire escape. J. Evans 564,587 

Fire escape, R. Howell 554.515 

Pireextinguisher.chemlcal.J. N. Eastwood 554,363 

Fish extract, making, P. Sahlf eld 564.540 

Fish scaler, M. C. F. ASTiero 564.637 

Fluid compressor, H. P.Morgan 664.604 

Flv frame, C. Whitaker 554.407, 554,409 

Fly frames, cone rack actuating mechanism for, 

C. Whitaker 554.408 

Pood compound and making same, J. H. Hether- 

ington 654,366 

Furnace. See Regenerating furnace. 

Furnace fumes, separating dust from, H. G. 

Williams M4,563 

Furnaces, mechanism for charging tilast, H. G. 

Williams 564.562 

Furnaces, relief device for blast. J. Andrews 554.569 

Furniture leg. W. G. Boughton 564,678 

<Tage. See Creamer gage. Watergage. 

Gambrel. folding. P. N. Swaiison 654.549 

Game, F. W. Andrus 554,357 

Garment Bupporter, B. Walter 654,609 

Garter or other garment holding device, B. E*1ck- 

hardt 564,304 

Gas. apparatus for manufacturing. J. A. Waters.. 564,326 
Gas from fermentation for carbonatine beer, 
etc., process nf and apparatus for obtaining 

air-free carbonic acid, Tbeurer cSt Fischer 654,362 

Gas generator, Vestal & Hay 554,630 

Gas heater. C. Whlttlngham 564,.S65 

Gas lighter, electric, H. G.Grler 564,622 

Gas mediums, manufacture of self-lgnlting, J. F. 

Duke 654,249 



Gas. process of and apparatus for making, W. P. 

Browne 554,236 

Gases, apparatus for consuming waste, F. Neve- 
gold 564,293 

Generator. See Gas generator. 

Generator, J. F. Pease 654,456 

Grain binder band securing mechanism, L. J. 

Fellay 554,588 

Grate, E. K. West 554,471 

Grate, hollow blast rocking, J. L. White 664,556 

Grave fliler, W. T. Allen, Jr 554,356 

Grinding machine, J. Coyne 554,480 

Grounds, method of and means for detecting, J. 

P. Kell» 564,276 

Gun rack, 6. K'alk 654,262 

Hammer and means for charging same with 

nails, nail-setting, H.S.Garr 664,595 

Harness, tracb; Persels & Mack 554303 

Harvester reel, B. F.Stewart 554,182 

Harvesting machine, J. F. Steward 55431S 

Hay carrier, W.G. Bicker 664.311 

Hayloader,G. W. Packer 554,627 

Hay rake and loader. W. N. Jones 554,519 

Heater. See Electric heater. Gas heater. Por- 
table beater. Water heater. 
Heating and lighting apartments, device for. P. 

Fraser 554,591 

Heddle machine, P. M. Point 654,374 

Hinge, spring, H.F.Keil 554,447 

Hook. See Snap hook. Traceor bame hook, 

Hoop, J. Jones 554,446 

Horse blanket, J. H. Dalley 554,244 

Hub, wheel, C. E. Tomllnson 554.464 

HuUer feeder, clover, P. Hofferd 554,341 

Injector, J. Desmond 554,415 

Injector, T. J. Sweeney 554,401 

Inkstand, R. G. Hopkins 554,424 

Insulating Joint, G. J. Carson 654,332 

Insulating Joint, L. McCarthy 654,394 

Iron melting apparatus, B. H. Wblteley. . . .554,558, 564,559 

Jack. See Lifting dck. Hounding jack. 

Joint. See Insulat ng joint. Rail Joint. 

Kiln. See Dry kiln. 

Knitting machine sinker holder, Cartledge & 

Dawson 554,475 

Lamp burner, J. Jauch 654.491 

Lamp, electric arc, J. A. Seavems 554,542 

Lamps, means for supporting and moving elec- 
tric, J. Dempsey 654,245 

Lantern ball holder, H.H. Selm 554,543 

Lntch, H. F. Kell 65I,M8 

Lawn sprinkler, V. C. Rocholl 554.628 

Letter clasp, S. J. NeugroschI et al 554,370 

Letter marking machine register. M. J. Dolphin.. 564,248 
Lifter. See PI ate or pan lifter. 

Lifting Jack, M. Anderson 554.612 

Lifting jack, lever, J. C Coffee 554,679 

Lighting apparatus, H. H. Norrlngton 554,296 

Lighting apparatus, building, H. H. Norrlngton.. 554,296 
Liquid raising and drawing on apparatus, A. Bon- 

noront 654,676 

Lock. See Sash lock. 

Lock, A. Alfors 554,666 

Locomotive, electric, C. P. Uebelacker 664,353 

Locomotive oil burner, W . Booth 554,436. 564,436 

Log car attachment, B . W . Johnson 554,342 

Logging machine, steam, G. T, Glover 554,2i')0 

Loom dobby, A. Scheld 654.314 

Loom shedding mechanism^V. Bvans 564,442 

Loom warp stop motion, J. H. Northrop 554.605 

Lubricator. See Axle lubricator. 

Lubricator, H. G. Brown 554,439 

Lubricator. W. F. Van Guysling 554,429 

Lumber drier, G. B. Hoag 554.271 

Maltdrier,L. A. Henze 651,509 

Mangle, A.M. Dolph et al 554,584 

Measure, C. B. Bradley 554.474 

Measuring Instrument, electrical. B. Thomson.... 554.321 
Meat extract andmaklngsame, J. H. Hetbering- 

ton 564,269 

Mill. See Spice mill. 

Milling mnchine, F. Holz 654.422, 664,423 

Miner's tool and candlestick, combined, A. O. 

SJoholm 554,546 

Mould. See Casting mould. 

Moulds, sand blast apparatus for cleaning. J. B. 

Parker 654,299, 554,300 

Motor. See Electric motor. 

Mowing macb Ine, P. F. Hodges 554,601 

Nuts, etc., machine for shaping sleeve, J. Coyne.. 554,481 

Oil can, B. Porter 554,306 

Oil, device for separating gas and water from, B. 

Gllmore 564,598 

Oil holder, D. M. Redmond 651,308 

Optical observations, instrument for, G. Noetzel.. 554,294 

Ore crusher, J. Roger 554,377 

Ore washer, C. H. Thomas 554.551 

Oven, baking, J. L. W. Olsen 554,396 

Painter's guard, H. C. Warncke 654.403 

Painting machine, blind, P. Beck 654.672 

Pau. See Bake pan. Dustpao. 

Panoramic exhibiting cabinet, A. A. Aguero 554,638 

Paper doll. H. P.Bailey 551,410 

Papermaking machines, producing moulds for, S. 

Crump 554,243 

Pen and pencil holder, B. a Galloway 654.257 

Penholder, H. 0. Clark 554,603 

Pencil sharpener CM. Walker 564.608 

Pianissimo attachment, Blondel & Porcber 654,387 

Piano attachment, L.M. French 554,418 

Planochalr, M. Huble 554,616 

Pipe coupling for steam and air pipes, L. Pried- 

mann 554,265 

Planter, com, T. S. Grandstaff 554,262 

Planter, com, J. B. Jarmin 554.367 

Plate or pan lifter, W.J.Shaffer 664,645 

Plow, B. L. Yeager 554.564 

Polish rod adjuster. Wilder & Pattrell 554,661 

Portable heater. J. M. Murphy 664,629 

Post. See Fence Dost. 

Printer's galley. P. L. Denlson 554,248 

Propeller, screw. M. N. Bray 554,331 

Propulsion of boats. W. Forward 654.689 

Pruning Implement, W.S. Toung 654,433 

Pump, centrifugal air compression, Anderson & 

Bemsen 664,834 

Pump operating mechanism, W. A. Anderson. . . 654.568 

Puzzle. W. G. Adams 654,665 

Pyrometer, Uehllng & Stelnbart 554,323 

Back. See Gun rack. 

Racking a pparatus, J. Rebsamen 654.458 

Ball jofiit. W. D. Jones 654,602 

Rail support, metallic, P. Tylee 664.607 

Bail tongs. B. Schrantz 664,461 

Rail way conduits, slot Iron for street, W. H. Hol- 

den 554.446 

Railway frog. P. G. Stormer 654,320 

Railway switch, W. M. Brown 654,43? 

Railway switch operating device, C. W. Ferguson 554.486 

Railway tie, P. Noonan 554,372 

Railways, automatic point or switch apparatus 

for. Von Gajewskl & Braun 554,266 

Railways, underground conduit for electric. W. 

S. Merkle 664,460 

Rake. See Hay rake. 

Reamer, pipe, 0. B.Hall 654,420 

Recessing tool. Topping & Honiss 664,466 

Recorder. See Time recorder. 

Reed instruments, mouthpiece for, P. Clapp 654,242 

Refuse burner. I. S. McGleban 664.463 

Regenerating furnace, etc. , O . Schnlgge 554.499 

Regulator. See Current regulator. Stove heat 

regulator, 
Rivera, streams, or sea from erosion, means for 

protecting banks of, G. Villa 554,364 

Roach trap. F. L. Cook 654,616 

Roller. See Street roller. 

Rolling rings, etc., apparatus for, W. D. & J. 

Bynon 664,482 

Roof, tile. C. Kelser 664,274 

Rotaiy engine, J. McCloskey 654.290 

Rounding Jack, J. Valentine 664.467 

Sand distributer. J. .Martin 564,603 

Sash fastener,!. P. Pool 564,305 

Sash holder. J. Schwarz 554,317 

Sash locli. G. H. Lasar.... 55«,63.S 

Sash, revolving window, A. L. Bolles 564,231 

Sawmill dog, C. Blender 654,586 

Scissors attachment, M. P. Graham 554.599 

Seed bag, c. N. Choate... 554,412 

Seeding machine, C. B. Patrlc 554.302 

self-locking bolt, J. Killinger 554.494 

Sewing machine, H. H. Buflum 664,238 

Sewing machine, H. Moore 554,392 

Sewing machine, B. Murpby 664,626 

Sewing machine attachment, O. B. Olson 554,373 

Sewing machine shuttle drivlcg mechanism. H. 

Moore 554,393 

Shade supporting device, J. W. Turnbull 554.652 

Sooe, A. Belaire 654,229 

Shuttle box supporting rod, A. Gartner 554,258 

Sifter, ash, A.M. Bennett 654,573 

Sled propeller,W J. Culnan 554,582 

Sleigh, G. W. Williams 554,328 

Smoke condenser, S. S. Pridham 554,348 

Snap hook, G.M.Hubbard 664,489 

Snap hooks to straps, means for attaching, J. W. 

Lockert 554.282 

Spanner, L. Mills 554.522 

Spice mill. F. H. Robblns 554,376 

Spindle support. E. HItchon 564,514 

Spinning machine, J. Brown 554,360 

Spring compressing mechanism, F. W.Chaffee 564.476 

Sprinkler. See Lawn sprinkler. 

Sprocket wbe^l and chain. J. C. Hocbhaus 654.272 

Square, center. J. R. Topping 564,402 

Stand. See Umbrella stand. 



Starching machine, Uagen & Cooper 554,266 

Stay, garment, N.J. Wilklns 554,365 

Stone saw, A. F. Weaver 554,430 

Stopper. See Bottle stopper. 

Stove, folding or portable, C. A.Cook 664,334 

Stove for cooking, etc., gas, R. G. Finlay 554,263 

Stove heat regutatcr, cooking, Johnson & Frid- 

lund 654.343 

Stove leg, A. Staley 664,381 

Stoves, deflector plate for gas, J. M. Murphy 554.528 

Street roller, steam, CO. Heggem 564,421 

Swift 01- reel. J. W. Foster 564,620 

Switch. See Electric switch. Railway switch. 

Syringe. R. Beyer 554,614 

I'able. See Extension table. 

Tacking machine, J. E. Weatherwax 554.470 

Taoping machine, main, Hearne & Cisco 654.513 

Tea kettle, C. F. Ebling 554.250 

Telegraph receiver, L. E. Oehrlng 554.396 

Telephone arm rest and table. F. Hof melster 554,488 

Telephone switchboard apparatus, C. E. Scrlbner 564,399 
Temperature controlling apnaratus. W. P. Pow- 
ers 554,398 

Testing properties of materials under tensile 

stress, machine for. T. Olsen 554,297 

Tblll coupling, Kuepf ert & Stadler 554,449 

Thill coupling, C. C Wallace 554,326 

Thrashing machine and separator, F. Strobel 554,351 

Time recorder, F. S. Cox 554,581 

Tire, bicycle, O. W. Ketcham 564,493 

Tire bolt cutter, J. C Clinch 554,604 

Tires, machine for upsetting wheel, L. P. Pair- 
banks 664,484 

Tongue steadier, wagon, B.Brinck 664,677 

Toy, B. B. Whaley 654,555 

Trace or hame hook, J. W. Beckwlth 664,228 

Trap. See Animal trap. Bug or flea trap. Roach 

trap. 
Trolley and switch, electric railway, L. L. Stlmp- 

8011 .! 551,360 

Trolley guard, J. H. Beazan 664,511 

Truck, car, J. A. Brill 654,233 

Truck, car, F. L. Lamkey 554,2T?, 664,278 

Truck, car, J. C Wands 564.469 

Truck, stair and floor. F. B. Breed 654.359 

Truck, stove, L. O. Wlswell 654,386 

Trunk, telescopic, F. J. Pallca 664,298 

Tube. See Duplex tube. 

Tuning key, D. Fltier 654.254 

Turbine wheels, making, J. B. McCormlck. Jr 564,292 

Turbines, automatic speed regulator for steam, J. 

L. Jonsson 554.425 

Turkish bath, portable, J. M. Murphy 654.627 

Type casting pump, J. West 554,405, 564.406 

Typewriting machine, N. L. A nderson 554,567 

Typewriting machine, W. H. Briggs 5M.232 

Typewriting machine, electric, J. L. Garber 561,594 

Typewriting machine ribbon holder, E. L. S'oster. 654 590 

Umbrella fixture, H. D. Sabin ... 564.313 

Umbrella, folding. S. J. Wilson 554,329 

Dmbrella stand and lock, H. Ellsworth 554.618 

Valve, W. J. McKay 654,456 

Valve, clean-out, McCormick & Fletcher 564,344 

Valve for steam or water heating apparatus, air, 

D.F.Morgan 554,286 

Valve, steam engine, S. Elde 654,506 

Valve, steam engine cylinder, J. C Getty 554,364 

Vault, safety bank, T. Barnes 554,411 

Vehicle running gear, O. WilsoD 554,472 

Vehicle, self-propelling, R. P, Stewart 564.319 

Velocipede, ice, G. Von Otto 564,346 

Voltaic battery, S. R. V. Robinson 654,427 

Wagon gear, J. Parent 554,534 

Wardrobe, P. B. Pollard 564,397 

Washer. Sde Ore washer. 

Washer. J. M. White 554.431 

Washing machine, Walters & Cadwalader 554,653 

Watch dial fastening device, G. E. Hart 564.611 

Water closet seat, E. L. Taft 564,501 

Water gage. Long & Ried el 554,283 

Water heater, B. C. NobI e 554.371 

Water wheel, turbine. J. B. McCormlck. Jr 654.291 

Well boring and drilling apparatus, Schenck & 

Helton 554,315 

Wells, device for flowing^ L. Stephens 564,648 

Wheel. See Car wheel. Fifth wheel. Sprocket 
wheel. Water wheel. 

Wheel for tram cars, etc, T. Miller 554.623 

Wick raising or lowering device. A. R. W elch 564,404 

Winding or spooling machine, thread, J. W. Fos- 
ter 554,621 

Window and blind, A. Sommerf eld 554,463 

Wire handles, machine for making, D. L. Hill 564,444 

Wire netting machines, cop holder for, A. B. Bar- 
low 554,368 

Wool washing machine, M. Musgreave , 664.289 

Wrench, T. Geiael 664,596 

Wrench, P. Lorang 554.284 



TRADE MARKS. 

Ash pans.C O'Mahony 27,788 

Baking powder. Lamp Chimney Baking Powder 

Company 27,779 

Baking powder, Northwestern Manufacturing 

Company 27.797 

Beer and malt tonics, lager, C. A. King 27.771 

Beverages, non-alcoholic. Cox& Company 27.772 

inrushes, solid back, Ames Bonner Company 27,760 

Canned green peas, Albert Landreth Seed Com- 
pany 27,781 

Cereals. Muscatine Oat Meal Company 27,777 

Cosmetics, A. Lathrop 27,763 

Currants, cleaned, Hooven Mercantile Company.. 27,776 
Cutlery, including cUppers, razor strops, and 
lather brushes. Hibbard, S^ncer, Bartlett & 

Company 27,791 

Egg beaters, R. Bryce 27,789 

Farm Implements, Hibbard, Spencer, Bartlett & 

Company ... , 27,795 

Firearms and sporting goods, Hibbard, Spencer, 

Bartlett & Company 27.703 

Flour, wheat. Hicks Brown Milling Company 27,778 

Gum and solidified mucilage, adhesive tablet, H. 

G. Smiley 27.761 

Hardware and shelf hardware, articles of, Hib- 
bard, Spencer, Bartlett & Company 27,792 

Icecream freezers, milk cans, and other household 

articles, Hibbard,'Spencer, Bartlett & Company 27.790 
Ink for marking linen. Indelible, American News 

Company 27,762 

Lamps, carbon rods for electric arc, P. Hardtmuth 

iCompany 27.796 

Limestone, crushed, Bowker Fertilizer Company. . 27,768 
Milk, cream, and cheese. New York Condensed 

Milk Company 27.775 

Ointment for cure of piles, C Berkovltz 27,787 

Ointments, J. L. Bull 27,786 

Paint, compound for removing, C S. Bailey 27,767 

Pistols, rifles, and sporting guns, Colt's Patent 

Fire Arms Manuf acturing Company 27.794 

Purveyor's goods, J. D. Oewell & Company 27,780 

Remedies for skin diseases, Knoll & t^^ompany 27,785 

Remedy for indigestion, dyspepsia, and allied ail- 
ments. W. R. Warner 27,782 to 27.784 

Rope and twine. Standard Rope and Twine Com- 
pany 27,798 

Tea, H. C. Fisher 27,673, 27.774 

Tobacco, chewing, J. W. Blackwelder 27,769 

Toilet, powder, O. Samostz 27,764 

Toilet preparations and fumlgators, certain- 
named, Colgate & Company 27,765 

Washing compounds, fluid, T. H. Tabor 27,766 

Whisky. Mell wood Distillery Company 27,770 



DESIGNS. 

Ax. W.A.Grimes '. K,164 

Boat, pleasure, W. H. Mulllns 26,159 

Button, A. Shuman 26.136 

Carpet, A. Bunel 26.161 to 25,163 

Carpet, N. 8. Stewart 26,164, 25.165 

Chair, student's, H. E. Hunter 25.167 

Eraser, O. C. & C. W. Hackett 25.137 

Fastener, F. S. McKenney 26138 

Hamper, clothps, A. Probola 25.168 

Jar, packing. Sherwood & Hunter 25,166 

Kneader, bread, L. J. Strang 25,167 

Lamp base, L. Hornberger 25,141 to 25.145 

Letter, sign. P. Stevens 25,156 

Lock or latch case, H. B. Towne 26,150 to 25.152 

Oilguard. J. A.Giles 25,146 

Plate, child'.". C. L. Wagandt 25.140 

Saddle seat. Bates & Dey 25,153 

Stoves, high shelf for. King* Kennedy 26.155 

Table cover, etc., C. Forrester 25,160 

Table vessel. L. W. Sweet 25,139 

Toy cap exploder, B. R.Ives 25.147, 26.148 

Yoke hook, neck, G. A. & P.O. Gregerson 25,149 



A pi'inted cnpr of the specification and drawing ol 
anypatentln theforegoingllst, or anv patent in print 
Issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & <'o., 361 
Broadway, New York. 

C'niiafliiiii nntenls may now be obtained oy the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simp le, at a cost of 940 each. 
If complicated the cost will be a little more. F^r full 
instructions address Munn Js, Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 
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ORDINARY RATES. 

aee. encli innei-tioii - - T.> cenra n line 



I II Hide 

I i M r u t ' iiu e . e II c ii i ii n e r i i u ii 



SI. 00 :i line 



l^" For some classes of Advertisements, Special and 
Hioher rates are required. 

The above are cnartres per aeaxe line — about eight 
worj'a per line. 'J'his notice shows ihe width of the liiie. 
«nd is set in agate type, ^neravines may head adver- 
tisements at the same late per agate line, by measure- 
ment, as the letter press. Advertisemenis must be 
received at Pubiieaiion OflBce aa earlv as Thursday 
raomine to appear in the roiiowiuK week's issue. 




OOD 01 PIETflL WORKERS 

without steam power can save 
time and money by using our 

FootaqilHai)ilPower|lIaciiqery 

SEND FOR CATALOGUES— 
A — Wood-working Machinery. 
B — Lathes, etc. 
SEIfECA FALLS MFG. COMFAITT, 

695 Water St., Seneca Falls, N. Y. 



AMERICAN PATENTS. — AN INTER- 

esting and valuable table showini.' the number of patents 
t-Tanted for the various subjects upon which petitions 
have heen filed from the beyinniua down to December 
31. 1894. Contained m scientefic American 8vp- 
pi.E.MKVT. No. lUU'.^. Price 11) cents. To be had at 
this olfice and from all newsdeniers 



■ POWER & FOOT I SHAPERS.PLANE.RS.DR1LLS 



LIES. CMALOOUE FRtt 
SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNATI. 0. 



DOUBLE STEEL r'"'^'^!"""'"'^ 



byUARCi 2H inch for toolmakers. 
As shown, ..-..- |2.00 
With either bevel or narrow blade, - 2.30 

Complete, - 2.60 

^ 86 page catalogue of Fine Tools, free. 

The Ii. S. STARRETT CO. 

Box 13, ATHOTj, MA-S., U. S. A. 




The Curtis Steam .... 
Pressure Regulator '^- ■^ 

A steam saving appliance of established 
value. May be used wherever necessary 
to control or reduce steam pressure. Its 
employment means a greatsaving in oper- 
ating expenses. 

^W^Sendfor circular S. A. 

D'ESTE & SEELEY CO., 

29-33 Haverhill St., Boston. 



ARMSTRONG S » PIPE ^THREADING 

— AXD — 

CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools, Hinged Pipe Vises, 
Pipe Cutters. :Stociis and D-ies 
uniren^ml!/ acknowledoed to be 
THE BEST. |^"rifnd for catalog, 
THE ARMSTRONG MFG. CO. 
ISridgeporC, C'onn. 




ACETYLENE GAS AND CARBIDE OP 

Calcium.— All about the new ilhimiufint, its qualities, 
chea'ii«trT. pressure or iiqueractKin, its probable future, 
experiments performed with it. A most valuable series 
of articles, giving in complete form the particulars of 
this subject. Apparatus for making the gas. Contained 
in Scientific American Supplbment, Nos. 998, 
1004, lOOr, 101^2,^014, 1013, l6l«, lO^^ti, 
103*> and 1038; also Scientific American, Nos. 
13, V01.T2; '23, vol. 7;{; and 1, vol.74. Price 10 cents 
CHCh. To be liad at this oflBce and from all newsdealers. 



NICKEL 

AND 

ELECTRO-PLATING 

Apparatus and Haterjal. 

THE 

Hanson & VanWinkle Co. 
Newark. N . .1, 

81 Liberty St., N. Y. 

SS&sr S. Canal St., 

Chicago. 




BUY 
TELEPHONES 

That are ^ood— not '■ clif ao itii>is!«.'* The difler- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
Ourguarantee and instruments are HOT II (;ooi>. 
WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, Chicago. 
Ijargest Manufacturers of Telephones in the United States 




HELLO, CENTRAL! 

Iiong Distance Granular Carbon Telephones ! 
The "best" is the cheapest in the long run, 
and ours are the best. A trial will convince 
you. Money back if it don't. Exchanges invit- 
ed to take a pair on trial. Ten styles to choose 
from. Drop a postal in the slot and get illus- 
trated catalog and particulars by return malL 
FHtENlX INTERIO H TELEPHONE CO.» 
131 Liberty St., New Tork. 




BARNES' 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has thtse Great Advantages: 

The speed can be iostantl^ changed from to 1600 
without stopping or ehiftrng belts. Power applied 
can be graduated to drive, with equal safety, the 
emallest or largest drills within its range— a won- 
dt;rful economy in time and great saving' in driO 
breakage. Send for catalogue. 

W. F.&JNO. BARNES CO., 
1999 Ruby St., - Rockf ord. III, 



THE ORNAMENTAL IRON INDUS- 

try.— Description of the method of manufacturing 
wrought, iron into ornamental and artistic forms. With 
9 illustrations. Contained in Scientific American 
SUPPLEMENT. No. I 0^0. Price 10 cents. To be had 
at this OflBce and from all newsdealers. 



OffifJ5REAKEB 

■^ ^oo" I *i "-f- '^fif'trFff CAPaciTr us/f/CLESs 

,,<ii^,A^ kJi f POWER THAN Any DTHEJi Of/ fAHTH 



"M' 



S:ri-f|Sii5iHG««N|Ry 

.^i-'-S:^.^ G/VTES IRON WORKS""' t 

G50ELST0N AVE CHICAGO. 



II V D II n T I C M My original method $3. 100 pp. pam- 
n I rilU I lOlfl phletlOc. One on Personal Magnet- 
lam lOc Dr. Anderson. S A 2, Masonic Temple, ChlcaKO. 



%A/U\X 1^1 ^%^P Invest Time, Energy, and 
VVn T IMW I Brains Successfully?^ 

The Opportunity for Live Men with or without Technical Knowledge. 

Or> M O D FT F T'"i ''°™'"8 

\^\/l^\^^b I b Building Material. 

O/^n Avv^t ^ o nfl Tvirf c^ Afl Tw/^n construction ahead of all other systems In eflect- 
V^UUi^I"eif«? UfUU X>«^l&b«3U. XX UU iveness, universality, and simplicity. 

flrkn /•T*oi'. A SlITt'Fsi OOC (pitched, nigged, or tooled). The resemblance between these and 

V/UUi^X t5b«7 OUX Xctil^«59 natural stone is perfect. 

UNSIGHTLY CRACKS prevented by shrinkage joints, invisible, unobjectionable. 

CONCIt ETE WALIjS built plumb by easily nandled an* economical molding apparatus. 
SIDEWALK LIGHTS— Kansome's Monolithic- latest, cheapest, and best. 

RANSOMK'S PATENT' RIGHTS sold for States, counties, cities, or buildings. 
DRAWINGS, CIRCULARS, and complete information upon application. 

RANSOME & SMITH CO., 622 Boyleston Building, CHICAGO. 




DO YOUR OWN 
PRINTING 

i$S. PRESS for 

(rards, circulars, &c 
Press for printing 
a small paper, $41. 



Save money ! Make 
money printing for 
others! Type-setting 
easy. Printed rules. 
Write for catalogue, 
presses, type, cards, 
etc., to factory. 

KELSi^iY & CO. 
Meriden, Conn. 



LITTLE GIANT SCREW PLATES 

Wire sizes for Jewel- 
ers, Dentists, Tool Ma- 
kers, and Amateurs 
use. Machinists' sets 
with Taper, Plug, 
and Bottoming taps 
for pipe and bicycle 
work- Also black- 
smiths and carriage 
makers use. B^" Send for fully illustrated catalogue. 
WELLS BROS. & CO., P.O.BoxB, Greenfield, Mass. 




VELOCITY OF ICE BOATS. A COL- 

lection of interesting letters to the editor of the Scien- 
tific American on the question of the speed of ice 
boats, demonstrating how and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in SCikntifxc 
American Scjpplement. No. til4. Price 10 cents. 
To be had at this office and from all newsdealers. 



Pe:fiance. machine works 

DCriANCE.. OMIO. U.S.A. 

■=1^ BUILDERS or Viji' 

J' HUB. SPOKEl.-^iL 

WHEEL L.BENDING, 

.WAGON, CARRIAGE. 

'X" AND HOOP "xT 

MACHINEIRY. 

SEND FOR CATALOGUE! 



S cientific g ook gatalogue 



RECENTLY IMJ lELISll El) . 

Our New f^atalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will 
be mailed free to any address on application. 
rtlUNN Sc CO., PuWishers Scientific American, 

361 lliaufhiny, N'viv York. 




Eclipse 

Cream Separators 

are Closest Skimmers, Most Durable, 
Easiest Running, and far the Simplest 
Hand or Power Separator on the 
market. 9:W~ Agents Wanted. 

C. L CHAPMAN SEPARATOR WORKS, 
lilTTLE FALLS, N. Y, 



Bicycle Pumps^^ 

rvri ANP A ^° Different Styles. 



NS3 



F«»OT pi; MI'S 
FI.OOK IMJMl'S 
' POWER PUMPS 



'CYCLONES" ARE BEST, 

Insist upon having them. Also PUMP CONNECTIONS 
of all kinds. Perfect fit guaranteed. Liberal discount 
to dealers. The Davis & Stevens Mfg. Co. 

^^.^.^—^-.SENECA FALLS, N. Y. 




Durable — Easily Applied. 

This roofing is manufactured 
from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex- 
posure to the weather as eoai- 
tar roofings do. B^^" Send for 
freesampleof roof 12 years old, 
with circular and price list to 
WARUEN CHE.^IICAL 
_^^^ _ &; Ml'G. CO., 



„ J ^^ ^ I iome of /AeM^jiDrmj 

in rj» coufittf. 




i 



^ hPhannon 

rorTrmmlssim^ "UOMPANY. 

nmmftkCHicm. 



SMALL MOTORS for All Purposes. 

The best manufactured. Specially adapted f o 

all kinds of light work, sewing machine outfits 

toys, dental drills, jewelers' lathes, models, 

etc. Send for Catalogue. Tlie LEAVITT 

MOTOR t:0.. Manufacturers of Electric 

Motors and Electrical Specialties, 12^ 

ftUtchell St., rROVIDENCE, R. I- 




TO BUSINESS MEN 

The value of tne Scien'J'IFIC American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater tnan that of any similar journal 
now published. It ^oes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the Scientific American. And do not let 
the advertising agent influence you to substitute some 
other paper for the Scientific American when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the Scientific A:\ierican. 

For rates see top of first column of this page or ad- 
dress lUUNN ^ CO.. Publishers. 

3fil Broadway, New York. 



THE BICYCLE : ITS rNFLUENCE IN 

Health and Disease.— By (i. M. Hiitrimond, M.IJ, A val- 
uable and mterestuig paper in which che subject is ex- 
haustivel>' treated from the following standpoints: 1. 
The use of the cycle by persons in health. 2. The use of 
the cvcle by persons diseased Cnntmned in Scientific 
AMERICAN Srppi.EMKNT, No. 1 OO'J. Price 10 cents. 
To be bad at this office and from all newsdealers. 



DYNAMOS and ELECTRIC MOTORS 




Our 10 to 75 light Dynamos 
are pronounced a success by 
all who have them in use. 
High grade, compound wound 
self oiling, self aligning bear- 
ings, high efficiency and great 
durability guaranteed. Low- 
est prices. Do your own light- 
ing, no experience required. 
Send for catalogue and prices. 
Complete plants furnished. 

ROTH BROS. & CO.. Mfrs., 
30-34 Market Street, 

Chicago, IM., U. S, A. 



BALL BEARING AXLES AND RUB- 

berTires.— A paper read before the Carnage Builders' 
National Convention, Philadelphia. October, 1894, show- 
ing the advantaee to be derived from the use of ball 
bearings and pneumatic tires in road vehicles. Con- 
tained in S<IENTIFIC AMRKICAN SUPPLEMENT. NO. 

99*J. Price 10 cents. To be had at this office and from 
all newsdealers. 



WEU DRILLS 

awarded llignest Medal at the World's Fair. 



o 



All latest improvements. 

F. C. AUSTIIV MFG. CO., 



Catalogue free. 

CHICAGO. ILL. 



PERFORATED 



METAL 




GmCAGO.ILL.U.S.A. 'y two 281 PEflHL5?NEWyORKI 



Cnr CI currency or stamps, we will 
rUI yl send by mail, postage paid, 

ASampI 




capacity % oz. You will be delighted 
with It. Send for our catalog of special* 
ties. Penberthy Injector Co., _ ..^^ 

116 Seventh St., Detroit, Mich. GREASE Cup 





?8u USE GRINDSTONES? 

If so, we can supply you. All sizes 
iiioiiiiie*! and II niiioiiiiied. always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. 1^" Ask for catalogue. 

The CLEVEI.ANU ST(»NE (^O, 

2d Floor. WHshire. Cleveland. 0. 



MANUFACTURE OF STARCH FROM 

Maize.— By J. Kriegner. Full details of the process. 
With one illustration. Contained in Scientific AmcH- 
tCAN Supplement, No. 10 l*-i. Price 10 cents. To be 
bad at this oflflce and from all newsdealers. 



How to Build a Home 

Those intending to build will find the very best practical sug- 
gestions and examples of Modern Architecture in the handsomest 
Architectural Magazine ever published . . . 

"The Scientific American 
Building Edition." 

Each number i s illustrated with a Colored plate and qumerovis 
handsome engravings made direct from photographs of buildings, 
together with interior views, tloor plans, description, coat, location, 
owners' and architects' names and addresses. The illustrations 
include seashore, southern, colonial and city residences, churches, 
schools, public buildings, stables, carriage bouses, etc. 

All who contemplate building, or improving homes or structures 
of apy kind, have in this handsome work an almost endless series Of 
the latest and best examples from which to make selections, thus saving time and money. 

Published Monthlv. Subscriptions $2.50 a Year. Single Copies 25 Cents* 




For sale at aU news stands. 



Screes MUNN & CO., Publlsiiers, 361 Broadway, New York 



MECHANICALDRAWING 

Mechanics, Steam Engineering, Electricity, 
Architecture. R. R. and Bridge Engineering, 
Plumbing, Heating, Mining, English Brancn- 
es. Send for free circular, stating subject 
wish to study or your trade. 
CorrespondeDce School of Industrial 
Sciences, SCRAN TON. FA. 




GASOLINE • ENGINES. 




IW to 75 horse power. For Propelling Boats of all kinds. 

Cheapest Fuel, Absolute Safety, No Licensed Engineer, 

Simple Construction, Hundreds in Successful Use. 

1^" Write for illustrated catalogue. 

^i^.^HlK has i:n(>;ine co.. 

Merlon Avenue & 49th Street. Philadelphia, Pa. 



ALCO 



VAPOR LAUNCH. 

Engine and helm controlled 
from bow. Latest improved and 
only 12 to 1 motor now ready for 
the market. 18 to 40 ft. launches 
2, 3, 5 and 7 h. p. No licensed en- 
gineer or pilot required. Speed 
and safety guaranteed. No dan- 
gerous naphtha or gasoline used. 



niai'ine Vapor Kngine Co., Jersey City. N. J. 




THE MODERN ICE YACHT. — BY 

Geo. VV. Polk. A new and valuable paper, containing 
full, practical directions and specifications for the con- 
struction of the fastest and be&t kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
tific AMERICAN Supplement, No. (>'24. Price 10 
cents. To be had at this office and of all newsdealers. 



The Chicago Gas & Gasoline Engine 

The simplest gas and gasoline 
engine on the market. Has no 
equal for absolute, steady speed 
and durability. It is a dwarf 
in size and a Samson in 
strength. Catalogue sent on 
application. 

MANUPACTtTRED BY 

J. J. NORMAN CO., 

48 "A" South Clinton St., 
CHICAGO, ILL. 





NOW READY! 

' Seventeenth Edition of 

Experimental Science 




ttE VISED AND ENLARGED. 
I'^O i'aees and 110 Superb Cuts added. 

Just the thing for a holiday present for any man, 
woman.student, teacher, or anyone interested in science. 

In the new matter contained in the last edition will be 
foiind the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anortboscope, together 
with other new and interesting Optical Illusions, the 
Optical Pro.ieci:,ion of Opaque Ob.1ecis. new experiments 
in Projection, Iridescent Glass, some points in Photo- 
graphy, including Hand Cameras, Cane Cameras, etc.: 
Systems of Electrical Distribution. Electrical Ore Pind- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 
tific readers. 

840 pages, 782 fine cuts, substantially and beautifully 

bound. Price in cloth, by mai!. 1^4. Half morocco. S3. 

f^rsend for liiwiirared. circuiar. 

MUNN & CO., Publishers. 

Office of the SCIENTIFIC AMERICAN, 

361 BKUAUWAY. NEW YORIv. 
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Founded by Mathew Carey, 1785. 



HENRY CAREY BAIRD & CO. 

iNiiusTRiAL Publishers, Booksellers & Importers 
SIO Will INI I *T.. I'hiliutelphia. Ta.. L. :*. A. 

12^ Our New and Revised Catalogue of Practical and 
Scientific Books. 90 pages, Svo, and our otJier Cata oerues 
and Circulars, the whole covering evey branch of Sci- 
ence aE>p]ied to the Arts, sent free and free of postage 
to any one in anv Dart of the world who will furnish nis 
address. 



tbe Part Played by Hcciaent in 
Tnvention and Discovery. 

Bv Prof. Ernst Mach in January Monist. 50 cents. 
Chicago : The Open Court Pub. Co. 




EMPIRE 

• BOILER CLEANER • 

COMPOUND 

AVe Don't Offer (>)-nririiies. but our 

(. ircular will give you the iiif<jmiation 

that will enable you to ^iiv«/Tiiiie, 

Trouble iinil Money. ^Hed, ap- 

provedyand being used b^^t^ Largest 

TiaiUvdys and Factoriesi/tl the East. 

OFFICE; 

Kemble Bldg.,19 Whitehall St., N.Y. 



CROOKES TUBES EST ROENTaEN'S 

PhotograDhy.— TJje new photography as perf<jrmed by 
the use (jf Crookes tubes as a source cf excitation. All 
about Crookes tubes. Scientific American Supple- 
ment, Nog. 18», 189, '^38. 243. '^44, ?9i, 795, 
905 and 980. These profusely illustrated Supple- 
MKN'i'S contain a most exhaustive sei'ies df articles on 
Crookes tubes and the experiments performed with them 
Among them will be lonrid Prof. Crookes' early lectures 
detailing very fully the experiments which so excited 
the world, and which are now again exciting attention 
in connection with Roentgen's photography. Price 10 
cents each. To be had at this office and trom all news- 
dealers. 




They have a tone that's 
all tliPir own 



TUC UCU/ arethestand- 
I nQ ntlf ard of excel- 

DEPARTURE ^o^r^^ 

DEI I C over. Made in 16 
DQLLo different styles 
and prices. Send postal for 
booklet to Till', ?nEVV liE- 
P\KTURE BELI. CO., 
'JIO North iVlaiii rstreet, 
Bristolf Conn., IJ. fi, A. 



JAPAN AND CHINA 

Do you wish to extend your trade to above- 
mentioned countries ? If so, write 
or call upon 

BUK^S, OVEKTON & CO., 

Representing H. E. Reynell & Co., of Kobe, Japan. 
Constable BIdg., 5th Ave. and 18th St., New York City 




VANDUZEN*;iV"PUMP 

THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 

Always In Order, never Clogs nor 

freezes. Every Pump Gnarknteed. 

lO SIZES. 

200 to 12000 Gallons per Hour. 
Cost $"7 to $75 each. Address 

THE E. W. VANDUZEN CO,, 

to 108 E. Second St., Cincinnati, 0. 



inCHC HEVBI.OPEI). Abaolnte secrecy. Send 
lUCnO for particulars. Advice and sueeestions free. 
Correspondence and sample orders solicited. 25 years 
in business. GrJirdam & !««iu 9S John St., New Yorlt. 




AT A TEST 



sof steam Pipe Coverings 
I bought in open market 

by the State College of 

Pennsylvania, for the purpose of conducting a CON- 
DENSATION TEST, our Covering gave 
30 ; better results than • - - John's Asbestos J'ponge. 
20i better results than - Magnesia Sectional Covering. 
27* better results than - - Carey's So-called Asbestos. 
60% better results than - Manvllle Wool Felt Covering. 
We offer it at prices to suit the times. 
Agents Wanted. Mention this paper. 

New York Fire Proof Covering Co., 1 2 1 Liberty St., N. Y. 



A Valiiable gook 




12,500 Receipls. 708 Fa^es. Frice $5. 

Bound in Sheep, S<f. Ealf~Morocco, $(i..lO. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies piven in theNotea 
and Qua:les of correspondents as published in the >ci- 
iMiiiiic .ViiicrU'sin dnrinethe past fifty years; together 
with many valuable and important additions. 

()v«'T- 'l^w«'l vi' 'I'ii nii».;i ml selected Receipts are 
here collected; neariy every branch of the useful arts 
bein? represented. It is by far the most comprehensive 
volume of the kind ever placed before tbe public. 

The work may be regarded as the product of tbe stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world ; the information given 
being of the highest vaiue. arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of. relating 
to formulBe used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many diflecent processes in 
the arcs are given. 

Those who are engaged in any branch of industry 
probably wiJl find in this book much that is of practical 
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will 3nd in it hundreds of most excellent 
suggestions. 

iW Send for Descriptive Circular. 

MUNN & CO., Publishers. 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadwar* New Y«rk. 




W r^ i I IX 9 ym. ■*- When exposed t 
W Jk^^ M^^A V^ ^JL JL. 500 times «uicke 



A Revolution in Pho- 
tographic Printing. 

to the same light, prints 
er thau albiiinvn. . . 

ni nQQV nr MflTT ^° ^^^ *"' rainy weather to interfere with your work. 

ULUUU I Ul mn l l ■ No dark rooms nor eniuplicatvd manipulation. 

Developed and toned as fast as the printi/ng frames canbeJiUed. A choice of tones more 

beautif'iU than can be produced on any other paper. Permanent prints. The greatest paper 

for hot or damp climates. iiH cents in stamps brings two sample dozen cab's, developer 

and three sample prints. Neueni Platinoid, Enameled and Rough Bromide Papers are 

the best and most uniform in the market. Nepera P O F, an insoluble gelatine paper. 

UanavtA Pkamir«il Pa K-embi-audt, a Matt Printing-out Paper. 

nepera Unenilbal UO., 8ole Manufacturers, NEPERA PARK, N. Y. 



STUDTfHOMf 



Elec'rlclly, MecMlcs 
& Sieim Eiigineeriiig 



By our unequaled Correspondence Method. ELEC- 
TRICAL ArPARATDS FURNIfSHKO without 
extra cost. Special proposition now open. The Scientific 
Machinist Co., 51-52 Blackstone BIdg., Cleveland, 0, 



G. F. SPLITDORF, ^L\''c"/R''.g7A"N" 




lr-37 Vnndewater St., New Vork. 



Indispensable 
to all drivers. 




SELF RELEASING 
Breeching Hook 



Safety, econ- 
omy, and con- 

5^^«#i»^5¥^S-^^§«ir<l^ u!'s?aSdFor. 
eiffn Patents for sale or to manufacture on royalty. 
Sample. H. P. Van Wagner, Stony Creek, Ont., Can. 




Price Reduced to $10 



CHICAGO 
CHECK 

PERFORATOR Protect your Checks and Drafts 
~ from Forgers. 

Ask your dealer for it or send 
order direct to the mf rs., 

THE B. F. CUMMINS CO. 

232 Clinton Street, ) j^^^ * 
CHICAGO. Ji>ept. A, 

83 Nassau Street, inoT^* r 
NEW YORK, $^^P^ **• 



Hahn's Improved Watchman's Time Detector 



This Clock is adapted for 6 or 12 stations, 
and the keys are all different. The regis- 
tering is done by numbers, raneing from 
Ito6andltol2, instead of as in the old 
st>le Time Detectors, which mark either 
by holes or an impression on the dial. 
For circulars, address A. N ANZ iV CMl, 
118 Chaiiibei's ?^treec, I\e^v Vork. 





INCUBATORS 

Brooders* Vegetable and 

Clover Cutters. 

BO\E AND GRAIN MILLS. 

A complete line of poultry supplies 
at low^t prices. Green cut bone 
will MAKE HENS I. A V 

in Winter 
and pro- 
duce fertile J 
eggs for 
hatching. 
Send 4c. for 
catalog and 
valuablein- 
formation 
on poultry 

raising. Abeolutely Self- Regulating, 

Peerless Incubator & Brooder Co., 
516 "A" Ohio Street, Quincy, 111. 
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Messrs. Mttnn & Co., Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
kow to obtain them sent free. 

PATENTS 

taken through Munn & Co. receive 
special notice in the Scientific Anier* 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
|3 a year. Specimen copies free. 
Address MUNN & CO., 

New Vork, 361 Broadway. 
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New Idea in Trunks 

I Tbe Stallman Dresser Truab 

] is a portable dressing case, 
J with drawers instead of trays; 
1 tile bottom is as accessible as 
I tlie top. Costs no more thau 
[box trunk. Shipped C. O. D. 
^with privilege to examine. 
J2c. stamp illustrated catalog. 

'rA.STALLMAN.61W.SpringSt..Colunibus.O. 




5TERE0PTIC0NS. 
MAGIC LANTERNS and 

ACCESSORIES, SEND FOR CATALOGUE 

TO CHA5 BESELERmaker2I8CENTRE ST. 

-^ NEW YORK; 



^•^DEAFNESS 

and HEAD NOISES relieved by using 

Wilson's Common Sense Ear Drums. 

New soientiflo invention, entirely different 
in construction from all other devices. Assist the deaf 
when all other devices fail, and where medical skill has 
Biven no relief. Safe, comfortable, ana invisible; no 
wire or string attachment Write for pamphlet. 

WILSON KAIt DKIiM i»i n NIIIJ.!. CO , 

Louisville Trust Co. Building, Louisville, Ky., 

IW Mentmn ((lis paper, and 1122 Broadway, New Vort 




CAP (11 I 6 A VIC Foot Power Uacblner^, Vools, 
9U n U LL 9K n 9 Forges, DrlUs, etc. Send to for 
catalogue. Wllklmon Co.. 88 Bandolpfa 8t.i OUeaso 



fthnrthanH hu Mail Thorouglily taught by re- 
OllUllllallU Uj lllall poiteis. Vatalogm and flrst 
lesson Free. Potts bbortband College, Williamsport, Pa. 



ICE 



At ACUINES. C^orliNH Encrines. Krcwei-s* 
and Biitcleria' i>lachinei-y. The Vilter 
Mfg. Co., 899 Clinton Street. Milwaukee, Wis. 



MANY giiV^ OF WANY ^%°o% for 



Catalogue. . 



. . J. H. RU8HT(IN, Canton, N. V. 



BI-QIII DUinC fornsein the arts, Ellllng Insects 
I OULrniUC tn Grain, KilliDg Burrowing An- 
nc PIIDDnu luials, eta Manufactured by 
Ur uHnDUn E. ll. TAV mi a, Cleveland, omo 



nVUAMnC " Careand Management of. %illu»- 
U I nHlrlUO) tratlons. Pamphlet, Price 25c. 
American industrial I'ublisbing Company, 

Bridgeport. Conn. 



TURBINE 



WATER WH E ELS. 

SEND FOR PAMPHLET. 
JAMES LEFFEL A CO.. 
Sprintfleid. Ohig, U. B. A. 



FOR SALE. 



A Complete Set of Patent Office Re- 
ports froni January, 1881, to Decem- 
ber. 1892, about 60 valumes, bound In sheep. Entirely 
new and In flrst-class condition. JOHN B. HANIFEN 
& CO., 312 Thompson Street, Philadelphia, Pa. 



DEAF: 



NESS & HEAD NOISES CURED 

by my Invisible Tubular Ear Cushionfl. Whispers heard. 
Warranted to help more cases than all similar devices 
combined. Help earn as glasses doeyea. Soldby|rn|^p 



F. HiBCOX only, 853 Br'dway, N. Y. Send for book of proofs t 



We sell our en- AumibifaoA 



SArt TWO PnOFITS tireUne direct to 'fi^2^. 
Consumers. Special Offer to Agents 

Free, for Skate, Shears and Knife Sharpen- 
ers. Oiamond Cutlery Co. 60 B'way, N. Y. 




IRAUGHTING 



or SURVEYING taught 
by mail. Earn 150 to llOO 
a montb. Positions secured. Two cent stamp for 
catalogue. 1*. O. Box 369, Trenton, N. J. 
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Incubaiors^Brooders 

Best in the ^vorld, hot water, pipe system. Will 
hatch chicks when others fail. Catalogue Free. 
Shoemaker Ineobator Co., Freeport, III. II. S. A. 



tSHOEMAKER'S POULTRY BOOK 



V|^B96pagea,printedin6 colors. Blrdseyeview 
^^V of largest Poultry Farm. Tells all about 
^^b Chickens, Prices of same, their Diseases, 
Sa^M remedies.poultry buildings,etc. ; finely illus- 
trated. Prletonlyl&e. C. C.SH0EMAKER,Frteport,ma,U.8.A. 




INCUBATOR. 

A Catalogue of 6 4 pages. Gives full 
information of cost or raising poul- 
try and at the least expense. The 
bookisworth dollars to you. Address 
A. P. Williams, 61 Race 8t.. Bristol. Conn. 



lOE HOUSB AND COLD ROOM.— BY 

R G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, No. .'»!». Price 10 cents. To be bad at this 
office and from all newsdealers 



^ I .. C ' SEND FOR 

O Catalogue 

' W.& D.MOGEY. 

BAYO N N E CITY. N.J. 



VOLNEY W. MASON & CO. 

FRICTION PDLLEYS, CLDTCHES, and ELEVATORS 



PROVIDENCE, K. I. 




SENO for Catalogue o£ 
the Musical Instru- 
ment you think of buying. 
Violins repaired by the 

Cremona System. C. Story, 
26 Central St., Boston, Mass. 



THE FADING OF PIGMENTS.— A PA- 

per by Capt. W. DeW, Abney, discussing the acLion of 
the various rays of the spectrum upon colors. Contained 
in Scientific American Suppleihent, No. 1016. 
Price 10 cents. To be had at this office and from all 
newsdealers. 
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.EMERY AND 
UTE..IN FLOUR.: 

.„ ,-..._.._,.. , , AB «. Hone Form, 

\CAKBOmNDUM Co. MONONGAHELA CITK PA. U.S.A. 




WOODEN TANKS. 



For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tankg a specialty. 

W. E. CAI-DWKIili CO.. 

217 B. Main Street, Louisville, Ky. 



FIRE BRICK 

i 1^" Send 1m 



FOR ALL 
PURPOSES. 



1^" Send Styr Prices and Catalogue. 
UROOKLYN FIRE BRICK WOBIil*. 
S8 VaiiD^ke Street. BIIOOKI.YN. N. Y. 




" Air Cushion " Rubber Stamps 

ALWAYS MAKE A GO«H> PRINT. 

Stamp, SteucU and Seal SuppllBS, 

Wholesale and Retail. 
THE R. H. SMITH MFG. Cl»., 
Sprinefleldi Mass. 



are often nearly ruined by using a grind- 
stone not adapted to the wof k. Our 
quarries produce a large variety of grits 
suitable for grinding any tool. 

t^^ .yian Iff. seiid vou our Catoloone^ 
tiMitch ivili give you some information ? 
GRAFTON r-TONE COMPANY, 
No. 80 River Street, Gbafton, OHIO. 





REAGAN FEED WATER HEATING, WATER CIRCULATING AND 
SHAKING GRATES, l^c^J^S4?^iVm^it^i^'^ '''''' 

AGENTS WANTED in all parts of tlie United States to manufacture 
our Grates on royalty. IX" Send for Cataloque. 

WATER CIRCULATING GRATE CO., Mfrs. and Sole Props., 
General Office and Works, ioa6-ii28 Filbert St., Philadelphia, Pa. 




I^ew* Books 



AlumiMiini. Its History. Occurrence, Properties, 
MetaUurgy and A pplitatioDs, Including Its Alloys. By 
Joseph W. Richards. Third edition, ihoroutihiy revised 
iind trreatly enllar^ed. Svo, cloth. 700 payea. Phila- 
delphia, 1895 $t>.00 

Bicycle Hepairiiie. A Manual compiled from 
Articles lu "The Iron Age." By 8. D. V. Burr. Svo 
cloth, let pages, fully illustrated. N. Y,, 1896... .$1,00 

Bookkeeping:. Goodwin's Improved BuokUeeping 
aad Business Manual. By J. H. Goodwin. Svo cloth. 
300pages ....$3.00 

Carpentry. Home Carpentry forHandvMen. A 
B»oli of Practical Instruction in all kinds of Construct- 
ive and Decorative Work in Wood that can be done by 
the Amateur iu House, Garden and Farmstead. By 
Francis Chilton-Younj: (author of Kve.^y Man His Own 
Mechanic). With upward of 550 illustrations from the 
Pen and Pencil of tlie Author. Svo, cloth. 772 pages. 
London and N. Y.. 1S95 $3.U0 

Chemistry. A Handbook of Industrial Organic Chem- 
istry, adapted for the use of Manufacturers, Chemists, 
and all interested in the Utilization of Organic Materials 
in the Industrial Arts. By Samuel P. Sadtler. Second 
revised and enlarged edition. Svo, cloth. lliTillustrations. 
537 pages. 1S9d. . . ". $5.00 

(/Iieiiii8i'i<i <^!oinpeMdiuiii for Plinrinncists» 
CheinistH and Students. Compiled by c J. S. 
Thompson. 16mo, cloth. 2.>0 pages. London. 189a. $1.00 

Civil Entrineeriiig:. A Treatise on Civil Engineer- 
ing. By W. M. Pntton. 8vo, cloth. 1.654 pages. Illus- 
trated. N. Y.,1895 $7.50 

Compressed Air. Practical Information upon Air 
Compression and the Transmission and Application of 
Compressed Air. By Frank Richards. 12mo, cloth. 203 
pages. Illustrated. N. Y., 1805 $1.50 

Disoverie^ and Inveuiious of tlie Niiieteeenih 
Century, Edited by Robert Routledge. Brought up 
to the Present Time. With 432 illustrations, portraits, 
etc. (feO pages. Svo, cloth. 1816 $3.00 

Dyiionio-Electric Machiiifry. A Manual for 
Students in Elecirotechnics. By Silvanus P.Thompson. 
Fifth edition, revised. S34 pages, fully illustrated. Svo, 
cloth. London, 1S96 $5. .10 

Electric Heating. By Edwin J.Houston and A 
E. Kennelly (Elementary Electro-Technical Seriea4 
12mu, cloth. 21*0 pages. Illustrated. N. Y., I895..$1.0o 

EI«cti*io WiriiiK i'or the Use of A rdiitrcts, 
ITnderwritrrs and the Owneis of Buildin;fs. 
By Uu=Kell Rubb. Svo, cloth. 183 pa^'«s. Illustrate)). 
N. Y., 189f; $2.50 

Electrical Bo:irs nud Navig:ation. By Tli(imH» 
Commerford Miirtin and Joseph Sachs. Svo.clfith. 9S 
illustrations. 224 pai-'es. N. Y., 18% $2.50 

Electrical 1 rjin»niission of Energy. A Manual 
for the Design of Electrical Circuits. Bv Arthur 
Vaughan Abbott. With 9 folding plates. Svo, cloth. 58t> 
pages. Illustrated. N. Y.. iS95 $4.50 

Electriciun. How to become a Successful Elec- 
trLcian. The Studies to be hollowed, Methods of Work, 
Field of Operation and Ethics of the Profession. By 
T. O'Conor Sloane. 1S9 pages. Illustrated. Cloth. 

$1.00 

Electricity. Alternating Electric Currents. Br Ed- 
win J. Houston and A. B. Kennelly. (Elementary Elec- 
tro-Technical Series). 12mo, cloth. Illustrated. 225 
pages. N. Y., 1895 $1.00 

Electricity. Domestic Electrical Work. Concise and 
Practical Explanation for Plumbers, 1 inaers and Hard- 
ware Dealers, on How to Wire Buildings lor Bells, 
Alarms, Annunciators, and for Gas Lighting from Bat- 
teries. Illustrated with 22 diagrams. By William A. 
Wittbecker. 55 pages. Paper cover. 1895 ^JS 

Electricity for Kverybody. Its Nature and Uses 
Explained. By Philip Atkinson. With 100 illustrations 
and portrait of the Author as a frontispiece. 12nio, 
cloth. 240pages. N. Y.. 1895 ..$1.50 

Gns. A Textbook of Gas Manufacture for Students. 
By John Hornby (Technological Handbooks). 12mo, 
cloth. 26lpage8. Illustrated. London, lSi>6 $1.50 

Heating:. American Steam and Hot Water Heating 
Practice. From t he Engineerin z Record. Being a 
selected reprint of descriptive articles. Questions and 
answers. With 585 illustrations. Svo, cloth. ;117 pHges. 

N. Y.. 1895 9S4.00 

, Heating:. Practical Hot Water Heating. Steam and 
Gas i'ltting. Illustrated. Showing the latest and most 

approved devices anU appliances uoodj uleo th© boetund 

quickest methoQo of doios Hot Water Heating. Steam 
and Gas Fitting up to the present date. ByJamea .1. 
LawJer. ]2mo, cloth. 1^84 pages. JV. Y.. 1895 $*J.OO 

Machinist. The modern machinist. A Practical 
Treatise on Modern Machine Shop Methods. Describ- 
iner in a comprehensive manner the Most Approved 
Methods, Processes and Appliances employed in present 
practice for Cutting. Shaping, Fitting, Erecting anil 
Finishing Metal Work, on the Vise, Floor, Lathe, Plan- 
ing, Shaping, Slotting, Milling, Drilling, Grinding and 
other Machines. By John T. Usher. Illustrated by 
257 engravings. 322 pages. I2mo, cloth, N. Y., 1895. 

$a.50 

luaKuetisin. By E.J. Houston and A. E. Kennelly 
(Elementary Blectro-Teehnical Series). 12mo. cloth. 
2y4pages. Illustrated. N.Y.,1896 $1.00 

Mechanical Engineer's Pocketbook. A Refer- 
ence Book of Rules, Tables, Data and Formulae for the 
use of Engineers. Mechanics and Students. By William 
Kent. 12mo, morocco flap, pocketbook form. 1,087 pages. 
N.Y.,1895 $5.00 

Mechanistit. The Wonders of Modern Mechanism. 
A R6sum6 of Recent Progress in Mechanical, Physical 
and Engineering Science. By Charles H. Cochrane. 
Svo, cloth. Illustrated. 402 pages. Philadelphia, 189t>. 

$2.00 

Minerals, and Hovr to Sstudy Them. A Book 
for Beginners In Mineralogy. By Edward Salisbury 
Dana, With more than 300 illustrations. 12mo. cloth. 
380 pages. N. Y., 1895 $1.50 

Minei'alH. A Practical Manual of Minerals, Mines 
and Mining. Comprising suggestions as to i he localities 
and associations of all the useful Minerals, full descrip- 
tions of the most efl'ective methods for both the quali- 
tative and quantitative analyses of each of these 
Minerals, and hints upon the various operation? of Min- 
ing, iiicludine Arceitecture and Construction. By H. S. 
Osborn. Illustrated by 171 engravings. Second edition, 
revised and enlarged. Svo, cloth. 369 pages. Phila- 
delphia, 1895 $4.50 

Mining:. Economic Mining: A Practical Handbook 
for the Miner, the Metallurgist, and the Merchant. 
By C. G. Warnford Lock. Svo, cloth. 668 pages. Ilius- 
trated. London, 1895 !^5.0O 

Befrigei-alion. Conipend of Mechanical Refrigera- 
tion. A Comprelieneive Digest of Applied Energetics 
q,nd Thermodynamics for the practical use of Ice Manu- 
facturers. Cold Storage Men. ('ontractors, Engineern, 
Brewers, Packers, and others nterested in th applica- 
tion of Refrigeration. By J. E. Siebel. mo. cluth. 
350 pages. 1895 $*-i.50 

Shop Iliiiks and Machine 8hop Chat : A 
Series of over Five Hundred Practical Paragraphs. In 
familiar laiiguaL'e, showing special ways of doing work 
better, more cheaply and more rapidly than usual. By 
Robert Grimsliaw. M. E- With 222 engravings. 393 
pages. 12mo, cloth. N. Y.. ISltt! $'-2.50 

!?»team Engriiieerinar. A library of Steam EnL'in- 
eerlng. By Ji hn Fehrenbatch, M.K. 8vo, cloth. 5i'i 
illustrations. S!):! pages. 1896 $5.00 

Telephone. The Practical Telephone Handbook 
and Guide to the Telephonic Exchange. By Joseph 
Poole. A.l.E.E. With 288 illustrations. Second editinr., 
revised and enlarged. ii64 pages. 4 folding plate.**. 1895. 

$1.50 

Wii'ii'B- Howto Wire Buildings. A Manual of the 
Art of Interior wirint^ Augustus Noll. With many 
illUHtrations. Fourth edition. 12mo, cloth. 162 pngr' . 
N. Y.,1896 ^1.5.1 



Our entirely new Catalogue of Scientific and Techni- 
cal Books, containing over 3,030 titles, and embracing 
more than 300 different subjects, with Authors' Index, 
will be mailed free on application to .any address in 
the world. Address 

IMTJIVTV & OO., 

Publishers of the "Scientific American," 

361 Broadway, Kew York. 



© 1896 SCIENTIFIC AMERICAN, INC. 



128 



^tmixUt %mmtm. 



[February 22, 1896. 



"^^bvevix^emcniB. 



ORDINARY^ RATES. 

Inside Pase. ench iiiseriion. - 75 cents it line 
Ji:icU P.'is:e. e.'icii iiiseiTiiin. - - Sl.OO n iiiie 

tW For some classes of Advertisements, Special and 
Higher rates are required. 

Tbe above are charp:ea per agate line— about eight 
words per line. Tliis notice shows the widtb of the line, 
and is set in agatp tyce. Kngravinfrs may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press Advertisements must be 
received at Publication Office as early as 'I'hursdav 
moriima to appear in the following week's issue. 
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ROnE^' 



Seamed 




Teakettles have many points of superiority. 
SDout cannot be melted off and will not leak 
if left on Are without water. Heavily lined 
with pure tin. Enameled wood handles, al- 
ways cold. 

The "ROME" 

ia the only Teakettle on 
the market that does not 
have 25 per cent of lead 
.liveted to Cover. in the lininff— leadin solution ia a 
subtle poison. 



All Latest Improvements. 

Always Absolutely Safe. 

Ask your dealer for the "Rome " or 
send to us for Descriptii'e Circulars 
and Prices. 



Rome Manufacturing Co. 




131 James Street, 



Rome, N. Y. 




DAIM LER 



MOTOR 

BUILDERS OF 



COMPANY, 



Highest Grade Single and Twin Screw Launches. 

Safest, cleanest and speediest power boat built. 
No smoke or smokestack, no boiler, no elec- 
tricity. No steam or naphtha under pressure. 
Run on one pint of gasoline per horse power 
per hour, and are under way in less than one 
minute. No licensed engineer or pilot. 
Also Stationary Motors. 
t^" Send for Illustrated Catalogue and Price List. 

ofTige and works, "steinway," long island city, n. y. 




f- -/^^ The whizzing wheels speed on to-day. \J^^^ 

^ As they fly along the glad shonts ring— ^^ 
" Ride MOJABCH, the wheel that's hest and king. " 

i MONARCH 
i 

! 
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KING OF BICYCLES 

Beloved by his subjects because he does 
right by them. There's goodness and 
merit in every inch of his kingly fame. 

4 models. {SO and $100, fuuy gaaranteed. For chil- 
dren and adults who want a lo 
price wheel the Deflant'e is 

made in 8 models, $iO to $75. 
Send for Monarch book. 



Monarch C)Gle Mfg. Co, 



LakCf Halsted and 

Fulton 8t8., 

CHICAGO. 

8S Keade St., 

NEW YORK. 




SCIENTIFIC AMERIGAN SCPPLE- 

M>;N'r. Any desired back number of IhR SCTENTltlc 
AMtjRiCdN Supplement can be bad at this office fci 
10 ceiita. AiBo to be bad Of newadeaiers^in all Darts of 
tbe country. 
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') BICYCLES ( 

• ARE SUPERB... Catalogue Free | 

7 THE JENKINS CYCLE CO. % 
■'k J8 and 20 Custom House Place, Chicago ^ 
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SWANTED fo^FlNETOqlSlHEVERYSHOP 

«TJS5Lr C.H.BESLY& CO. 

"■■ ""' CHICAGO, I LL.U.S.A. 



AND AGENCY. 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Piiteni No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
or contact Telephones. 




DOES 
ANY- 
THING _ 
PHOTOGRAPHIC- 

Pocket 
Kodak. 



The 



Pocket Kodak, loailed Tor 12 pi<^lurfl«, 15^ x 2, 
Developing line) Priutiiig Outflt, • 



$s.oa 

1.50 



EASTMAN KODAK CO. 

ROCHESTER, N. Y. 



Sample fhoto and booklet 
for two 2-ceni stamps. 



Brazing^^ 
^^^Stand 

For Bicycle Manufacturers, 
Repair Shops, and Tool Room 
purposes 



Buffalo Dental Manufacturing Co., Buffalo, N. V. 




WE ARE BUILDING 



The Celebrated 



HORNSBY-AKROYD' 

— OIL ENCINE 

The De LaVergne Refrigerating Machine Co. 

Foot e. 138th Street. NEW YORK. 



At 5 Pritfi 



Bicycies, Watchea. Gudb, Buggies. HaroeBB, 
Sfwmg Slacliinee Organs Pianos SaleCiToolB 
Scales of nil virieties and 1000 other articles 
Lists Tree Chicago Scale ' o , Chic. i go III. 
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ARE THE CHOICE 
OF EXPERIENCED RIDERS, 

Those who have learned to know the difference between a wheel that actually is high grade, andone that 
is simply claimed to be. Others may be good, but the Waverley is the Highest of all High Grades. 
¥|¥^'¥ir 4 YlTi of a new Waverley Scorcher Is offered to each person who recovers a stolen '96 Waverley 
Kr W A n 11 during llSflfi, payable upon presentation to us of satisfactory proof of the facts and the 
***^ TT rl.U.m/ sentence of the thief, ^his reward is open to everyone excepting the owner bf the 
stolen wheel, but is not oayable to more than one person in any case. 
ART CATALOGUE FREE BY MAIL INDIANA BICYCLE CO., INDIANAPOLIS, IND. 
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CUGIUCC lioilei's and Macbine TooIh. 
L n a I n C O , and Se(;on(i-hand. 



New 

, Send stamp for paper 

^Machinery & Sv/pplies.''* W. P. Davis, Rochester, N. Y. 



PRIESTMAN SAFETY OIL ENGINE 

** PhenomenaUy low in coat oj operation."— Franklin Inst. 

'""sTEASI Kerosene, NOT Gasoline 
NOR 

ENGINEEK 

Economical, Simt)le, Safe, Au- 
tomatic. For "ETectric Light- 
ing, Pumping, Milling, etc. 
PRIESTMAN & COMPANY, Inc. 
Frout and Tasker Streets, - - Philailelphin 




There is hardly a USE OF POWER 




m Factory, Mill, Store, Office, 
Elevator, Creamery, or Shop— 
or on the Farm, the 



H 



CHARTER 
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is not now fliline. It is also run- 
ning Boats, Well Drills, Pumps, 
Dynamos, Threshing Machines, 
etc. Of course it also uses Gas- 
oline. 

CHARTER GAS ENGINE CO., P. 0. Box 1 48. Sterling, III. 



The Scientific American 

Reference Book. 



MANUFACTURE OP BICYCLES.— A 

very comprehensive article piving the details of con- 
struction ol every part of these vehicles. With 15 en- 
gravintis. Contained in Scientific American Sup- 
plement. No. 90S. Price 10 cents. To be had at this 
ofl&ce and from all newsdealers. 



A most useful little bound book of 150 pages, com- 
prising, probably, the most extensive variety of stand- 
ard, practical, condensed information ever furnished 
to the public for so small a price, only 25 cents. 

Among its contents are: The Last Census of the 
United States Q890). by States, Territories, and Coun- 
ties; Tabic of C-ities having over 8,000 inhabitants; 
Map of the United States —miniature outline; The 
Patent Laws full text) ; The Trade Mark Law (full 
text) ; The Copyright Law (full text) : Tbe Principal 
Mechanical Movements-illustrated by 150 small dia- 
grams— of value to inventors and desieners of mechan- 
ism; .Medallion I'ortraits of Distinguished American 
Inventors; Valuable Tables relating to Steam, Elec- 
tricity, Heat, Metals, Weights, and Measures. 

il^~ Sent by mail to any address on receipt of price, 
'•i^ eeuti«. 

mUNN & CO., Publishers, 

361 Broadway, New York, 




IFSSOP'S STEEL^^B^E^r 

U*- FOR TOOLS, SAWS ETC. 

W" JESSOP A SONS L'5 91 JOHN ST. NEW YORK 




Improvement the Order of the Age.' 



Three New Model 



THE 




or E!^TABI.ISHED 1S45. 

The Most Popular Scientific Paper in theWorld 

Only $3.00 a Year, Inclnding Postage. 
WeeUly--5'2 Niiiiibei'sa Year. 

This widely cii'c II Inieil and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of usefal information and a large number of 
•riginal engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Ti^lectricity .Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Tei-iiis of ?»ii bscripi ion. — One copy of the Scien- 
tific AMERICAN will be sent for one year - 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Tliiee l>nlliiri«( by 
the publishers ; six months, $1.50; three months, $1.00. 

(_:iubs.- Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk Address 
all letters and make all orders, drafts, etc., payable to 
Ml]>N & CO.. 3«1 Hionilwny. \ew Yorli. 
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This is a eeparate and distinct publication from The 
Scientific American, but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many of wnich are taken from foreign 
papers and accompanied with translated descriptions. 
The Scientific American Supplement is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Artg, embracing Biology Geology, Mineralogy, Natural 
History, Geography Archaeology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Eneineering, Mining, Ship Uuilding, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture. 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement, for the United States, 
t'anada, and Mexico. $5.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment, hot b mailed for one year to one address lor $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN »fe CO., 361 Kioadway, New York. 



The Scientific American Building Edition is 
issued monthly. $2.50 a year. Single copies, 25 cents. 
Thirty-two large quarto pages, forming a large and 
splendid Magazine of Architecture, richly adorned with 
elegant plates and other fine engravings ; illustrating the 
most interesting examples of modem Architectural 
Construction and allied subjects. 

A special feature is the presentation in each n-jmber 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Floor 
Plans. Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent worh 
have won for it the liRi'gest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN dt CO., 361 Broadway, New York. 



SmithPremierTypewriters 



Nos. 2, 3 AND 4 



HAVE YOU EXAMINED THEM 7 

Many Improvements Heretofore Overlooked by Other Manufacturers. 

Address THE SMITH PREMIER TYPEWRITER COMPANY, Syracuse, N. Y., U.S.A. 

Branch Offices in Twenty-Nine Principal Cities in the United States. 



of the Scientific American, with which is incor- 
porated *'La America Cientifica e Industrial," 
or Spanish edition of the Scientific American is pub- 
lished monthly, and is uniform in size and typography 
with the Scientific American. Every number con- 
tains about 50 pages, profusely illustrated. It is the finest 
scientific, industrial export paper published. It circu- 
lates throughout Cuba, the West Indies, Mexico, Cen- 
tral and South America, Spain and Spanish possessions 
—wherever the Spanish language is spoken. The Sci- 
entific American Export Edition has a large 
guaranteed circulation in all commercial places through- 
out the world. $3.00 a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

t^" Manufacturers and others who desire to secure 
foreign trade may have large and handsomely displayed 
announcements published in this edition at a very 
moderate cost. Bates upon application. 

MUNN & CO., Publishers, 

361 Broadway, New York. 

PRIItfTIIffG INKS. 

Toe Scientific American is printed with CHAS. 
BNBC JOHNSON & CO.'S INK, Tenth and Lombard 
StB., pQiladelpbia, and 47 Rose St., opp. Duane. New Vor^ 
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